


Anaconda Memo to Management 


N _aybe zirconium copperwire is your answer 


Looks like ordinary wire, but it’s new and rather special. Amzire°— zirconium 
copper, Cu 99.88%, Zr .12%—combines 4 high electrical conductivity (90 
to 95% IACS at room temperature) and strength y, retention at elevated 
temperature A) in the aged condition. Tensile ieaaes of zirconium copper 
cold worked 80% and aged is about 70,000 psi at 20 C—52,000 psi at 400 C in 
a short-time test. Naturally, it has attracted interest in the | missile field. 
We just recently finished drawing a batch of .0179” wire ig ieiiien as a con- 
ductor in some missile components, and now know that even smaller diam- 
eters can be made. We also know it has excellent hot- and cold-working char- 
acteristics. But we don’t have all the answers yet—nor does anyone else. The 
reason we call it to your attention is that you may have a problem that won’t 
wait until we can @ it as a completely proven product. Possibly we could 
work together in finding the answer. Our Metallurgical Department and mills 
are working with many copper alloys offering a variety of unusual property 
combinations. The answer might be Amzire—or Cunisil-837, our copper-nickel- 


silicon alloy—or Chromium Copper-999—or Leaded Nickel Copper-831. All 


have a potential for special g electrical S applications. y 4 


If you are looking for metals to do new jobs—or to do . A 
present jobs better—tell us the combinations of prop- A 

erties you need. Call in your American Brass Com- i. Ni AC O Ni DA 
pany representative or write: The American Brass 


Company, Waterbury 20, Conn. In Canada: Ana- 
conda American Brass Ltd., New Toronto, Ont. Made by The American Brass Company 


COPPER + BRASS + BRONZE - NICKEL SILVER MILL PRODUCTS 


For more information, turn to Reader Service card, circle No. 456 
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What’s New in Materials 


At a Glance 


New Fluorocarbon Plastic Will Mold Readily 


Heat, chemical resistance similar to chlorinated golgether’é 


What's New in Premix Molding? 


Quick look at a low cost method for making housings, dnenlntove 


Aluminum Casting Alloys with Less Shrinkage 


They make possible more uniform pressure-tight castings 


Soft Solder Preforms Vacuum Cast for High Purity 


Lead-tin disks, pellets offer consistent flow characteristics 


Three New Copper Alloys with High Conductivity 
Based on oxygen-free copper, they have higher softening points 


Other Contents 


Engineering & Design 


At a Glance 


A Guide to Potting and Encapsulation Materials 


Rundown of seven principal materials and their properties 


Determine Minimum Bend Radii from Standard Tensile Test 


Two simple formulas require only reduction of area values 


Selecting Aluminum Alloys for Process Equipment 
How to look at the alloys, corrosion factors, and costs 


Tensile and Impact Strengths of Ten Epoxy Adhesives 


A report on commercial formulations —65 to 160 F 
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SPECIAL 
REPORT 


No.170 | Cut Costs, Improve Quality by Better Materials Selection 


Highlights of the 16 winning entries in M/DE competition 











Materials at Work 


At a Glance 


Six Uses of Friction Materials 
Transmissions, other parts show varied service » coniitdlons 


CONTINUED ON PAGE 3 —-> 





LIGHTER 


This zine die cast “basket” for the UNIVERSITY Model 312 Diffaxial 
3-way High-Fidelity Speaker provides the improved design and 
production economies necessary for outstanding performance char- 
acteristics and moderate price of this newly designed speaker, 
made by University Loudspeakers, Inc. 

Formerly an assembly of steel stampings, this one-piece design 
contains supports, flanges, slots, ribs, holes, studs and channels 
for permanent centering and mounting of the cone, magnet pot 
assembly and other components. Expensive spinning and other 





IMPROVES ACOUSTICS 
and CUTS 

ASSEMBLY COSTS 
WHEN DIE CAST with 


machining operations are eliminated and final speaker assembly 
requires fewer steps, resulting in significant production economies. 

First prize winner in our “Lighter Than You Think” die casting 
contest, this frame weighs only 2 Ibs. 12 oz. and measures 13” 
across corners. It is 4%¢” deep and has a minimum wall thickness 
of .040”. The thin-wall, hollow struts are designed to offer minimum 
sound reflecting surfaces while providing the extreme rigidity re- 
quired for mechanical stability of the entire structure. There is no 
loss of magnetic energy in this speaker since zinc is non-magnetic. 


For more information, turn to Reader Service card, circle No. 383 
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Materials at Work continued from page 1 


Rudder Bearing Made of Phenolic Laminate 170 


Large bearing is used on nuclear ship Savannah 


Three Prize-Winning Zinc Die Castings 
Hi-fi speaker basket is rigid but light in weight 


Stainless Tubing Carries Sodium Coolant 


Heat exchanger tubes bent to allow for expansion 
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Appliances: What Materials Are Next? 
Guide to Potting and Encapsulating Materials 
(Part 2) 
The High Temperature Problem: 
Introduction to High Temperature Materials 
Rhenium Finds Uses in Welding, Pyrom- 
etry, Contacts, Electron Tubes 
High Temperature Plastics: Where Do We 
Stand? 
Four Advanced Power Generators Pose Hot 
Materials Problems 
Needed: Textiles for the Space Age 














The ONLY Sensible 
Solution for a 
Complicated Part 
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BRASS POWDER 
SAVED 30% per piece! 


By converting production of this meter movement 
support core from an investment casting to brass 
powder metallurgy*, Hickok Electrical Instrument, 


Company EXCESSIVE MACHINING 


ELIMINATED ‘ inspecnon 


GAINED oaneene ahiben 


CORROSION RESISTANCE 
(without plating) 
LOWER PARTS COST 
Brass powder metallurgy can produce accurate, low- 
cost components for your products as well. See a 


metal powder fabricator for details. 
*by Engineered Plastics, Inc., Watertown, Conia 


WRITE TODAY 
FOR YOUR 
FREE COPY. 


x, 


For more information, turn to Reader Service card, circle No. 426 
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Record breaking Atlas missile billows flame and vapor as she 
launches 41/4-ton satellite into orbit. Constructed of Type 301 


Nickel Stainless Steel, Atlas is built by Convair (Astronautics) 
Division of General Dynamics Corporation. U.S. Air Force photo 


130 tons of missile with a skin 
thinner than a window pane! 


The Nickel Stainless Steel skin of 
the Atlas missile is actually about 
one-third as thick as the glass in 
your window. 


And yet look what this slxin does: 

® It is the sole structural framework 
for Atlas—130 tons of dead weight 
at the moment of firing. 

® It serves as the wall of the propel- 
lant tanks in Atlas’ weight-saving 
design. 

® It withstands the deep chill of 
liquid oxygen (—297°F) ... the 
high heat of supersonic speed 
(400°F—600°F). 


... And it is less than 1/25 of 
an inch thick! 


No wonder they call stainless the 
space age metal. No wonder engi- 
neers turn more and more to Nickel 
Stainless Steel as temperatures rise 
... as speeds soar ... as demands get 
more and more severe. 


But Nickel Stainless Steel has 
many earthbound applications, too. 
Its strength and resistance to both 
corrosion and temperature ex- 
tremes improves the performance 
and prolongs the life of many indus- 


trial products. And its attractive 
appearance provides still another 
reason for its popularity in products 
for the home. 


What's your metal problem? Is it 
high or low temperatures? Corro- 
sion, stress, fatigue or an unusual 
combination of factors? Write to us 
about it. Perhaps Nickel—or one of 
its alloys—can help you get it off 
the ground. 


The International Nickel Company, Inc. 


67 Wall Street Ade, New York 5,N. Y. 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 


MATERIALS 


IN DESIGN ENGINEERING 
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... AT A GLANCE 


A new polyurethane-base coating insulates at 6000 F. Key to the coating’s 
effectiveness is “intumescence,” i.e., it foams and swells when exposed to flame. The 
exposed surface of the coating forms a hard, ceramic-like crust that reflects heat. 
As the crust ablates away the process of intumescence is repeated until the crust 


reaches the substrate. Likely market price: $100 per gal. 
Source: Dyna-Therm Chemical Corp., 5813 Hoke St., Culver City, Calif. 


Pure beryllium tubing is now available in sizes from 0.250 to 2 in. o.d. It is produced 


from sintered billets by the hot extrusion method. 
Source: Superior Tube Co., Norristown, Pa. 


A conductive gasketing material for -65 to 500 F service is available in the 
form of sheets, gaskets, seals, shims and rings. The material is a silicone rubber com- 
pound reinforced with aluminum mesh. It is said to permit flow of electrical current 
between two metal surfaces while restricting the flow of any induced radio frequency. 


Potential uses: x-ray equipment and ignition harnesses. 
Source; Auburn Mfg. Co., 20 Stack St., Middletown, Conn. 


A high strength, ductile nickel bronze has been developed. It is currently avail- 
able in round rod and wire only. Biggest use for the material is expected to be elec- 


trical parts such as switchgear, wire connectors and pole line hardware. 
Source: Bridgeport Brass Co., 30 Grand St., Bridgeport 2, Conn. 


Anodized aluminum parts with long-lasting color are promised with a new ano- 
dizing process. Reason: the coior is produced by reacting alloying elements in the 
metal with the anodizing solution. In conventional anodizing, color is imparted by 
organic dyes in the solution. According to the developer, colored aluminum produced 
by the new process showed no perceptible fading or corrosion after exposure to salt 
spray for 15,000 hr, fog for 7,000 hr, and high density ultraviolet rays for more 


than three years. 
Source: Kaiser Aluminum & Chemical Sales, Inc., 300 Lakeside Dr., Oakland 12, Calif. 


latest electromachining technique does not cause hydrogen embrittlement 
in steel as do conventional chemical milling techniques. The new process subjects 
metal to electrolytic attack in an acid solution. An oxide film forms on the surface 
of the metal and dissolves as rapidly as it is formed, so that metal removal is con- 


tinuous. 


Source: A. Watson, Cleveland Pneumatic Tool Co., 3781 E. 77th St., Cleveland 5. 


A ceramic tooling material for use at 3000 F is commercially available. Accord- 
ing to the developer, the material is readily molded using a slip casting technique in 
plastics molds. Potential uses: brazing and welding fixtures, hot forming dies, sinter- 


ing boats, and encapsulation of resistance heating elements. 
Source: Duramic Products, Inc., 426 Commercial Ave., Palisades Park, N. J. 


Pure nickel dies and other shapes are being made by a nickel deposition method 
described in the Apr ’59 issue of this magazine (p 3). A metal or nonmetallic master 


TALS 





Another new development using 


B.EGoodrich Chemical -» =stera: 


For extra safe, improved operation 


New pendent switch 
is encased 
in Hycar rubber 


This new pendent switch is designed 
for use on hoists and other devices 
where suspended or portable switches 
are required. It is encased in a housing 
made from tough, resilient Hycar 
nitrile rubber. 

Because Hycar permits such accurate 
molding, ‘‘O”’ ring seals are molded right 
in to make the switch watertight. 
Like any product made of Hycar, this 
housing is unusually resistant to oils, 
greases, acids and other corrosives. 
Unlike other materials tested, Hycar 
will not harden or stiffen at low temper- 
atures. Pushbutton diaphragms stay 
flexible. 

Another important advantage to the 
design of these switches is the re- 
silience provided by the covering which 
protects the switch from damage even 
if it hits a hard object. 

Here’s another example of how Hycar 
nitrile rubber is improving products 
and opening new markets. For fur- 
ther information, write Dept. FN-3, 
B.F.Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


Hycar 


Rep US. Pom Of 


Yl UN te Rubbehe y Jalen 


Line of Pendent SAFE switches with housing of Hycar are manufactured by Joy 


Manufacturing Company, Electrical Products Division, St. Louis, and distrib- . * 
uted by Graybar. Switches are available in 2- 4- and 6-button models with choice of B.F.Goodrich Chemical Company 
lettered legends. B.F .Goodrich Chemical Company supplies the Hycar nitrile rubber. a division of The B.F.Goodrich Company 


SMMCTLbeCIM, § GEON vinyls » HYCAR rubber and latex + GOOD-RITE chemicals and plasticizers 


For more information, turn to Reader Service card, circle No. 329 
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... AT A GLANCE 


mold is sprayed with a low melting compound to a thickness of 44 in. The resulting 
low melting negative is placed in a chamber containing carbon dioxide and heated in 
the presence of nickel carbonyl gas. The gas decomposes into free nickel which 
deposits on the negative, reproducing the original master mold in every dimension 


and detail. 
Source: Budd Co., Carbonyl Metal Products Div., 2450 Hunting Park Ave., Philadelphia 32. 


New semiconductors have been found within a number of classes of intermetallic 
compounds. They are selenides of lanthanum, erbium and yttrium, and tellurides of 
gadolinium, lanthanum, erbium and yttrium. Tests to date show all the compounds 
have high melting points (2500-3600 F) and good thermal stability. 


Source: J, F. Miller, et al., Battelle Memorial Inst., 505 King Ave., Columbus 1, Ohio. 


Ductile columbium ingots are being produced by a new method, details of which 
have not been revealed. According to the developer, the ingots can be shaped into 


solid rod or drawn into tubes. 
Source: Wah Chang Corp., 238 Broadway, New York 7. 


A new tantalum-shielded gasket can be used in highly corrosive atmospheres at 
temperatures up to 700 F, and at pressures up to 1000 psi. Two tantalum shields 
0.020 in. thick are welded together at the i.d. to form an envelope. Within the 
envelope is a layer of corrugated steel sandwiched between two layers of asbestos to 


form a compressible center. 
Source: Pfaudler Co., Div. of Pfaudler Permutit Inc., 1111 West Ave., Rochester, N. Y. 


Die castings made of 99.99% pure aluminum are being turned out by a new tech- 
nique on which no details are available. Anodizing is said to give the die castings a 
permanently lustrous finish with reflectivity exceeding that of chromium-plated parts. 
Potential uses: hardware, appliance trim, plumbing fixtures, jewelry and giftware. 


Source: Fromson Orban Co., 261 Madison Ave., New York 16. 


Aluminum powder metallurgy impact extrusions are expected on the market 
shortly. The new extrusions are said to have high strength and good heat resistance. 


Details as to how the parts are made have not been revealed. 
Source: Aluminum Co. of America, 1501 Alcoa Bidg., Pittsburgh 19. 


Polyethylene film with excellent weather resistance can be obtained with a 
new formulation that incorporates a non-pigment type of ultraviolet inhibiter. In 
weathering tests recently completed, a 5-mil thick film extruded from the resin 
retained a high degree of its original clarity, and remained smooth, pliable and tough, 


after two years of outdoor weathering. 
Source: Eastman Chemical Products, Inc., 260 Madison Ave., New York 16, 


Continuous welds in materials as thin as 0.00025 in. can be obtained with a 
new ultrasonic rotary welder. The device can also be used to weld continuous seams 
in materials as thick as 0.006 in. It is particularly useful in making welds where 
heat must be avoided. Welding speed varies from 400 fpm for thin-gage material to 
8 fpm for thicker material. The welder sells for $3850. 


Source: Gulton Industries, Inc., 212 Durham Ave., Metuchen, N. J. 


Turn to page 9 for more “What’s New in Materials” 
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Photo courtesy SKF Industries, Inc. 


SKF". .. another bearing manufacturer 
specifies Electric Furnace quality 


For critical applications such as anti-friction bearings, SKF requires steel of 
chemical and structural uniformity and unusual cleanliness. Minimum size 
and minimum frequency of non-metallic inclusions are also essential. 


Aristoloy electric furnace bearing quality steels meet these requirements. Avail- 
able in types 52100, 4620, 4720, 8620 and 4320, they can be furnished as hot 
rolled; cold drawn; annealed (spheroidized where required); rough turned; and 
turned, ground and polished. 


ARISTOLOY 
STEELS 


For complete information call the Copperweld representative in your nearest 
large city . . . or write today for NEW PRODUCTS & FACILITIES CATALOG. 


COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION + 4021 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, W. Y. 
For more information, turn to Reader Service card, circle No. 384 
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Typical forms in which new resin can be fabricated. 


New Fluorocarbon Plastic 
Will Mold Readily 


Polyvinylidene fluoride expected to be 
competitive with chlorinated polyether 


by Maicoim W. Riley, Associate Editor, Materials in Design Engineering 


®@ A new fluorocarbon resin, poly- 
vinylidene fluoride, offers excellent 
resistance to weathering, chemi- 
cals and heat, combined with good 
mechanical strength. And it can 
be molded by conventional thermo- 
plastic forming techniques. Al- 
though the resin is not yet com- 
mercially available, its properties 
and processing characteristics 
have been revealed by the de- 
veloper, Pennsalt Chemicals Corp., 
3 Penn Center, Philadelphia 2. 

Applications foreseen by Penn- 
salt include components for chemi- 
cal and food processing equipment, 
protective coatings, packaging 
film, and electrical insulation. 
Physical properties 

From the property standpoint, 


the material appears to fall be- 
tween the most recent polyolefins 
(high density polyethylene and 
polypropylene) and the older TFE 
and CFE fluorocarbons. Chemical- 
ly similar to polyvinyl] fluoride film 
(Du Pont’s Type R film), it has 
the same excellent weatherability. 
Although it is too early to make 
definitive comparisons, the mate- 
rial appears to be most similar in 
properties to chlorinated polyether 
(Hercules’ Penton) — particularly 
in resistance to heat and chemi- 
cals. 

The table given on p 11 lists 
typical properties of the new ma- 
terial, designated RC-2525, in 
comparison with those of chlori- 
nated polyether. Although price 


of the new material has not been 
determined as yet, informed esti- 
mates put it in the neighborhood 
of $3 per lb, roughly comparable 
(when considering differences in 
density) with that of chlorinated 
polyether ($3.50 per Ib as of last 
month). 

Several properties of RC-2525 
can be altered by controlling crys- 
tallinity through thermal treat- 
ment. Annealing at 275 F de- 
creases clarity, increases tensile 
and flexural moduli, decreases 
creep, increases density, relieves 
internal strains, and improves di- 
mensional stability. Quick quench- 
ing reverses these effects and is 
normally used where clarity and 
flexibility are required, as in thin 
film and tubing. 

Effects of heat and cold—The 
material’s useful temperature 
range is broad, extending from 
—80 to above 300 F. No evidence 
of crazing or rupture is apparent 
when 1/16-in. thick sheets of the 
material are bent around a \%-in. 
mandrel at —80 F. Although stiff- 
ness increases sharply at extreme- 
ly low temperatures, the material 
retains an unnotched Izod impact 
strength of 3.2 ft-lb per in. at 
cryogenic (—300 F) tempera- 
tures. 

The material’s crystalline na- 
ture is evident from the relatively 
wide gap between the 66 and 264 
psi heat distortion temperatures. 
The resin has a crystalline melt- 
ing point at 340 F; however, it is 
thermally stable (i.e., there is 
little polymer degradation) at 650 
F for about 14 hr, at 500 F for 
about 16 hr, and at 300 F for 
about one year. 

Electrical properties—Electrical 
properties of the material are not 
outstanding. Dielectric constant 
and dissipation factor are both 
high. Dielectric strength is rela- 
tively low in %-in. specimens; in 
thin 0.008-in. films it improves to 
1280 v per mil. The material may 
be suitable for thin-wall primary 
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, 6 > all. as 3 S SPECS: 2 cub 
N ow it can be told all. The Mid aS Touch is nothing but pa si pa x 
a myth. Midas used ColorRold* Stain- i = ae Share ree 
- . . : CCI (302), 2 max. Sun- 
This engraved marble tablet recently less Steel, developed by Washington miiaaehht Sb chenbasinn. 3 will, 
uncovered in one of the long-lost Phry- Steel Corporation. Gotta give the old paper interleaved, skidded for 
gian caves shows how Midas fooled the charlatan a lot of credit though—he open oxcart only. 12 x 10 


: , drach . wt. pe il. 
public. This stuff wasn’t 14-karat at knew a good thing when he saw it. Mens eeeee 





*ColorRold, an organic coated stainless WASHINGTON STEEL CORPORATION 


steel, comes in eleven harmonizing colors, 


* 
can be formed and drawn or textured and and Colored 


highlighted in an infinite number of de- 


signs and effects, now available for your PRODUCERS OF Wierd staincess STEEL 
A 


architectural or product needs, 


WOODLAND AVENUE WASHINGTON, PA, 
For more information, turn to Reader Service card, circle No. 361 
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insulation and jacketing for spe- 
cialty hook-up and control wire, 
and motor windings. Its high dis- 
sipation factor and _ resulting 
power losses may limit its elec- 
trical insulating uses to high fre- 
quency circuits. 

Environmental properties 

Comparative tests of ultraviolet 
resistance indicate that only the 
highly fluorinated TFE and CFE 
fluorocarbons can match the new 
material in stability. Fold endur- 
ance tests (M.I.T. method) on 
0.002-in. film with an 0.5-kg load 
showed 500,000 cycles to failure 
for unexposed film; 450,000 cycles 
to failure after three months ex- 
posure to GE S-1 lamp (ASTM 
D795). 

This resistance to ultraviolet 
exposure, coupled with low mois- 
ture absorption and high chemical 
resistance, provides’ excellent 
weather resistance. Exposing thin 
film for one year in an industrial 
atmosphere has been shown to 
cause an increase in_ tensile 
strength from 6500 psi to 6800 
psi, an increase in yield strength 
from 6000 psi to 6500 psi, and a 
decrease in elongation from 220% 
to 190%. 

The material is resistant to at- 
tack or penetration by most corro- 
sive chemicals and organic sol- 
vents, including mineral acids, 
oxidants, alkalis, halogens and hy- 
drocarbons. Strongly polar sol- 
vents such as dimethyl-acetamide 
tend to dissolve the polymer. Cer- 
tain strongly basic primary 
amines such as n-butylamine react 
with the resin to form dark brittle 
products. 

The chemical resistance of the 
material is one of its most impor- 
tant properties. Although the 
resin is competitive with chlori- 
nated polyether in that both have 
exceptionally high chemical resist- 
ance, the two materials differ in 
the types of reagents they with- 
stand. Materials suppliers should 
be consulted for specific recom- 
mendations based on type and 
concentration of reagents, and 
conditions of exposure. 
Processing characteristics 

The material will probably be 
available as powder or pellets for 
molding or extrusion, and as dis- 


persions for coatings. According 
to Pennsalt, the material can be 
readily molded by compression or 
injection techniques, or extruded 
into shapes, rod, tubing, sheet, 
wire coating and cable jacketing. 
Conventional polyethylene screw 
design has proved satisfactory. 

In the form of dispersions, the 
material can be handled somewhat 
like plastisols. Presence of latent 
solvents permits fcrmation of con- 
tinuous films at temperatures 
lower than the polymer’s crystal- 
line melting point. However, opti- 
mum strength films are obtained 
only after complete fusion at 370- 
420 F. Dispersions can be applied 
by spraying, casting or dipping in 
thicknesses ranging from 0.008 to 
0.010 in. in one pass. 

The resin can be filled with 
coloring pigments or other mate- 
rials by dry blending. It can be 
readily hot welded, heat sealed, 
and machined. It can be bonded 
to itself or to other materials 
without pretreatment by using 
epoxy or epoxy-polyamide ad- 
hesives. 

Applications 

Primary applications for the 
material are expected to make use 
of the key combination of tough- 
ness and strength, chemical re- 
sistance, weatherability and ther- 
mal stability. Uses should include 
seals and gaskets; valve and pump 
parts; translucent tubing; heavy- 
wall unsupported pipe and fit- 
tings; linings for pipe, fittings, 
valves and pumps; and tank and 
autoclave linings or coatings. 

In packaging applications, the 
material should find uses as coat- 
ings and liners for drums and 
other containers; as a _ tough, 
glossy film for packaging and her- 
metically sealing chemicals, lubri- 
cants and propellants; and as 
sterilizable packaging for food, 
pharmaceuticals and medical in- 
struments. 

The resin should also be useful 
as film laminated to metals, wood 
and other plastics to provide pro- 
tection from weather and chemi- 
cals; as extruded jackets and 
prime insulation for high tem- 
perature wire; as coatings and 
saturants for fabrics; and as 
braids for tarpaulins. 


COMPARATIVE PROPERTIES OF 
POLYVINYLIDENE FLUORIDE 





Chiorin- 
ated 
Poly- 

RC-2525| ether* 





MECHANICAL 
Ten Str, 1000 psi 
At 77F 


(77 F), 1000 psi 
Mod of Elast 


Flexural 
Compressive . 
1zod Impact Str 
(77 F), 
ft-Ib/in. 


Hardness (Shore)} ; 








PHYSICAL 
Heat Dist Temp, F 


Btu/hr/sq ft/ 
,, eee 1.05 -- 
Coef of Ther Exp, 
10- per °F... ; 8.5 44 
Water Absorp 
(24 hr), %.... m 0.04 
Spec Gr... - 1.4 
Spec Vol, 
cu in./lb..... er 19.8 
Refrac Index, 
Np”. o« 1.42 = 
Flammability... . | Self-ext | Self-ext 











ELECTRICAL 

Vol Res, ohm-cm 

Dielec Const 
60 Cps..... 8.4 3.1 
10° Cps..... 6.6 2.8 
Dissip Factor 
60 Cps......:/........] 0.049 | 0.016 
10° Cps ..| 0.018 | 0,008 
LS ee oe) 0.01 
Dielec Str 
(short time), 
v/mil 

¥%-In. Specimen} D149... 260 
Thin Film.....| D149...) 12804 


2x 10) 5x 10% 











FABRICATING 
Molding Temp, F 
Mold Shrink, 

TES Se 0.020 | 0.005 


400-550 | 440-465 











aTypical properties of Hercules’ Penton. 
bCompressive stress at 1% offset. 
cRockwell R scale. 

40.008-in. film. ¢0.002-in. film. 


For more information, circle No. 600 
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Waterbury Cos., Inc.; Atlas Powder Co. 


Film splicer housing—Durability at low cost resulted from 
switch to glass-premix from zinc die casting for this intricate 


housing. 


HOUSINGS ... 


premiz. 


Portable TV housing 


cost resulted from use of high performance glass- 


= 


ee 


Owens-Corning Fiberglas Corp. 


Structural strength at low 


What’s New in Premix Molding? 


Five years have brought many new materials— 
along with some design problems. 


by Malcolm W. Riley, Associate Editor, Materials in Design Engineering 


@ Five years ago premix com- 
pounds meant low cost, low 
strength polyester molding com- 
pounds reinforced with sisal or 
sisal-glass fibers. Nickname: 
“gunk.” 

Today premix compounds mean 
a variety of materials providing a 
wide range of mechanical, elec- 
trical and chemical properties. 

With improvements, of course, 
have come problems. The end user 
cannot simply select a premix 
compound on the basis of stand- 
ard engineering property data. 
The final properties of a molding 
and the quality of the molding 
are highly dependent on variables 
involved in compound formula- 
tion, mold design and molding 
technique. 

These variables can be altered 
and controlled properly by compe- 
tent molders to produce a highly 
satisfactory part. But the end 
user must work closely with the 
molder, both in selecting the 
grade, and in designing the part 
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to ensure optimum results. In 
many cases, final materials selec- 
tion can only be based on trial- 
and-error sampling of compounds. 

The classification of compounds 
used here should not be regarded 
as a rigid one, as many different 
compounds are custom-premixed 
by molders for specific uses. 
Low cost grades 

Grouped here are the low cost 
(12-15¢ per Ib) sisal-reinforced, 
sisal-glass-reinforced, and low 
glass content (about 15%) com- 
pounds. Properties are shown in 
the accompanying table. This 
group represents the oldest type 
of premix and has not changed 
noticeably (see Materials & Meth- 
ods, Sept ’55, p 104). The ma- 
terials are still widely used for 
noncritical, low stress parts. Sisal 
reinforcement provides good mold- 
ability, but also low strength and 
a relatively high moisture absorp- 
tion of 1.3-2.3% in 24 hr. Addi- 
tion of small amounts of glass im- 
proves moisture absorption and 
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strength to some degree. 
High performance compounds 

Much of the activity in premix 
has been centered in the develop- 
ment of high performance or high 
strength grades. These usually 
contain about 25-30% glass. How- 
ever, lower glass contents together 
with various types and proportions 
of fillers are also used to alter per- 
formance and cost. High glass 
compounds may cost about 40-60¢ 
per lb; lower glass compounds may 
range down to 25-40¢ per lb. 

The table lists ranges of proper- 
ties for high glass compounds and 
for high filler compounds. The 
ranges are admittedly wide, but 
lack of correlation between test 
results on standard specimens and 
specimens cut from moldings 
make a more detailed breakdown 
somewhat meaningless, and pos- 
sibly misleading. 

The trick in producing a high 
glass compound is to get the high- 
est possible glass content, while 
still providing good flow and mold- 





Glastic Corp. 


ELECTRICAL INSULATION ... 


Cable coupler—Lower cost, and improved resistance to impact and arc 
tracking were achieved by switching to premix from cast epory in this 
7.5-kv cable coupler (shown with housing partly cut away). 


Glastie Corp. 


Owens-Corning Fibergias Corp. 


TOUGH PARTS... 


Contact supports—/ mpact strength 
required to resist the shock of power- 
ful solenoids is provided by premix 
in these front stationary contact sup- 
ports for Allen-Bradley’s new air- 
break contactor. Replacing machined 
laminate, premix cut cost 50%. 


Coupling seal—Chemical resistance 
as well as toughness were provided 
by premix used for this seal for 
chemical process equipment. 


INDICATIVE PROPERTIES OF PREMIX COMPOUNDS 





| 


Property 


High Performance 


Low Costs | 
| Intermediate High 
Strength Strength 





zod Impact Strength, ft-ib/in. notch 
Flexural Strength, 1000 psi 

Flexural Modulus of Elasticity, 10° psi 
Rockwell Hardness 

Heat Distortion Temperature (264 psi), F 
Water Absorption (24 hr), % 

Specific Gravity 

Mold Shrinkage, in./in. 


Cost,é/cu in.¢_ 


1- 4-7 12-24 
4- 6-17 11-25 
6- 7-11 16-20 
M98-100 
300-550 
0.1-0.4 
1.8-2.0 


M35-60 
200-350 
0.7-23 0.1-0.4 
15-18 1.8-2.0 
0.004 | 0.001-0.004 | 0.001-0.004 


07-10 | 16-29 26-43 


200-350 








*Range covered by sisal, sisal-glass, and low 
glass content. 

*Range generally provided by glass contents 
of 15-20%, and various filler loadings. 
‘Range generally indicated for high glass 
(25-30%) by compound suppliers. 

“Cost figures based on compound cost esti- 


mate of 12-15¢ per lb for low cost grades; 
compounders’ large volume price range of 
40-60¢ per lb for high-glass grades; and 
intermediate estimate of 25-40¢ per Ib for 
intermediate strength types. Actual costs de- 
pend on specific compound and whether pur- 
chased or premixed. 


Firmaline Products, Inc. 


a 


Circuit breaker bushing, cap and 
adapter—Longer life and improved 
electrical properties were obtained 
with a specially formulated glass- 
premix. It replaced phenolic in these 
components molded for Federal 
Pacific Electric Co. 


ability, and to avoid degrading 
the glass fiber during mixing. Sev- 
eral recent developments promise 
improvements in this direction. 
For example, so-called HSI (high 
strand integrity) glass is said to 
provide easier mixing, better re- 
tention of strand integrity, and 
better flow, yet greater strength 
in the final molding. Also, accord- 
ing to some molders, the use of 
isophthalic polyester resins sub- 
stantially improves moldability 
and impact strength. 

Design problems — Unfortuna- 
tely standard engineering proper- 
ties, such as those in the accom- 
panying tables, cannot be used for 
design. Increasing glass content 
of a compound increases its 
strength—but it also decreases 
moldability, making even distribu- 
tion of reinforcement throughout 
the part more difficult. For ex- 
ample, Atlas Powder reports that 
although flexural and impact 
strengths of one of its compounds, 
based on standard ASTM speci- 
mens, are 20,000 psi and 12 ft-lb 
per in. notch, respectively, values 
obtained on specimens cut from a 
molded part average only 16,000 
psi and 4.5 ft-lb per in. notch. 

Such strength variation is due 
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to the ideal distribution of fibers 
in a molded ASTM specimen, and 
the difficulty in reproducing this 
distribution and orientation in a 
molding. Both materials suppliers 
and molders are developing ways 
of getting more realistic property 
data. At present, however, stand- 
ard data should be used only as a 
general index to the kind of be- 
havior a compound will provide 
when properly molded. 

Other factors affecting strength 
may be 1) variables in formulat- 
ing, such as excessive shearing 
stresses during mixing (resulting 
in a loss of glass integrity), or 
altering the type of filler used, or 
2) variables in molding technique, 
such as the way the mold is loaded, 
or temperature and time of cure. 

The excessive dependence of 
final properties on formulating 
and molding variables makes close 
cooperation between end user and 
molder mandatory. 


Electrical compounds 

Glass-reinforced premix com- 
pounds specifically designed for 
electrical uses are reported to have 
dielectric strength in the 300-400 
v per mil range, volume resistiv- 
ity as high as 11 x 10'* ohm cm, 
dielectric constant at 1 kc of about 
5.4, and dissipation factor at 1 ke 
of about 0.035. Both flame resist- 
ant and nontracking compounds 
are available. Heat distortion tem- 
peratures (264 psi) of about 400- 
450 F are commonly reported. 

Design problems—Probably the 
most common problem in getting 
a quality electrical molding is the 
presence of voids. For example, 
White points out that although a 
compound may have a dielectric 
strength of 300 v per mil when 
tested on a standard ASTM speci- 
men, dielectric strength of the 
same compound molded in a 9/16- 
in. section may be only 62 v per 
mil. Voids are more apt to occur 
generally in thicker sections with 
higher glass contents. 

One solution is to reduce glass 
content in the trouble area, using 
a higher filler content. Highly 
filled materials are less prone to 
void formation. Although lower- 
ing glass content decreases 
strength, the section can often be 
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increased to compensate for this 
strength loss. 


Specialty grades 

Since a great deal of premix is 
custom formulated, there are ob- 
viously many grades that could be 
termed “specialty.” Here are some 
of the more common types: 

1. Chemical resistant grades— 
Although conventional polyester 
resins generally contribute good 
chemical resistance to premix com- 
pounds, many specialty compounds 
are formulated with polyesters 
such as the bisphenol type which 
has substantially improved chem- 
ical resistance. 

2. Nylon-reinforced grades 
Nylon reinforcements are used 
primarily to provide good surface 
characteristics. Strengths are not 


as high as those of glass-rein- 
forced compounds. 

3. Flame resistant grades—Any 
of the compounds (usually in the 
high strength and electrical 
grades) can be made flame resist- 
ant by use of a flame retardant or 
a flame resistant polyester resin. 


References 


Campbell, J. B., “Premix Plastics Moldings 
for Low Cost Parts,” Materials & Methods, 
Sept °55, p 104. 

White, R. B. and Jackson, R. S., “Problems 
With Premix Moldings, Parts 1-4", Mod- 
ern Plastics, Mar, May, July, Sept "59. 


Acknowledgments 


Particular thanks are due R. Doyne, 5. 
Feuer, and W. Scott of Atlas Powder Co., 
and S. Sikes of Owens-Corning Fiberglas 
Corp. for their assistance; also personnel 
and literature of the following companies: 

Glastie Corp. 

Plumb Chemical Corp. 

Plymouth Cordage Co. 

Woodall Industries, Inc. 





Buyer’s Guide to 


Essentially premix compounds 
are the polyester counterparts 
of fiber-reinforced phenolic, mel- 
amine or urea compression or 
transfer molding compounds. 
The term “premix” was origi- 
nally used because the first such 
compounds were mixed by. mold- 
ers in their own shop prior to 
molding. Although today’s com- 
pounds are both “premixed” by 
molders and supplied by com- 
pounders the term has stuck. 

Some companies have at- 
tempted to market phenolic 
resins in a form suitable for 
premixing by the molder into 
compounds, but reception has 
been limited. Economies of this 
approach do not appear to be 
as large as those obtainable 
with polyesters. 

Who is the supplier? 

The end user first considering 
premix materials may well won- 
der just who his materials sup- 
plier is. This confusion stems 
from the controversy between 
compound suppliers and premix- 
ing molders. This is the situa- 
tion at present: 

1. Virtually all the low cost 
grades are premixed by custom 
or captive molders. 

2. The high strength, electri- 
cal and specialty grades are 





Premix Compounds 


both supplied by compounders 
and premixed by molders. 

Compound suppliers argue 
that they can supply materials 
of consistent quality by main- 
taining close control over formu- 
lating variables. They argue 
that their initial higher materi- 
als costs are usually more than 
offset by the user’s saving in 
capital investment for mix- 
ing equipment and formulating 
know-how required to maintain 
comparable quality in a mold- 
er’s mixing operation. And final- 
ly, they emphasize that their 
forte is quality, and that where 
quality ig not required a com- 
petent molder’s premix should 
be used. 

Proponents of premixing by 
the molders claim lower raw ma- 
terials costs, flexibility of form- 
ulation froma a relatively narrow 
inventory, and close control over 
the compounds. 

Molder is key 

Essentially, an end user doesn’t 
care who mixes the compound; 
what he wants is performance. 
By contacting a competent mold- 
er and working with him on the 
design of the part, he can get 
optimum performance at lowest 
cost, whoever supplies the com- 
pound, 
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For more information, circle No. 601 





Aluminum Casting Alloys with Less Shrinkage 


@ A new grade of aluminum cast- control possible with PT alloys says, the castings have a brighter, 
ing alloys, in which shrinkage ten- results in more uniform pressure- cleaner surface because of the re- 
dencies are substantially reduced tight castings. In addition, AS&R duction in surface shrinkage. 
and controlled, has been developed 
by American Smelting and Re. 
fining Co., 120 Broadway, New 
York 5. 
The controlled shrinkage is at- 
tributed to unspecified improve- 
ments in the refining process. Ac- 
cording to AS&R, these improve- 
ments do not affect physical or 
mechanical properties, machinabil- 
ity, castability, fluidity, or heat 
treating response. 
The PT (for pressure-tight) 
grades are available as alterna- 
tives to any of the standard sand 
and permanent mold aluminum 
casting alloys, but not for die cast- 
ing alloys. The PT grades are 
said to reduce the variable and 
unpredictable shrinkage commonly 
encountered in aluminum foundry 
work and thus eliminate the need 
for extra gates and risers. Casting at right (PT 319 alloy) is free from porosity. Same shape cast in 
The unusual degree of casting standard 319 alloy shows shrinkage at surface (circled). 


For more information, circle No. 605 





Soft Solder Preforms Vacuum Cast for High Purity 


@ Using vacuum casting tech- 
niques, Accurate Specialties Co., 
37-11 57th St., Woodside 77, N. Y. 
is manufacturing solder preforms 
with a purity of 99.99%. 

Soft solder alloys produced in 
the past by pig casting or hot 
extrusion contained oxygen or 
oxides which tended to reduce 
wettability and flow character- 
istics and lower the yield of the 
finished component. Vacuum cast 
preforms are said to offer consist- 
ent flow characteristics. 

Materials being vacuum cast 
range from 99.999% lead to 
99.999% tin, with such intermedi- 
ate lead-tin combinations as 95:5, 
60:40, 50:50 and 40:60. Melting 
points range from 361 to 689 F. 

Preforms are available as flat 
washers, disks and pellets. To in- 
sure continued purity the pre- 
forms are packaged in argon or 

Preforms of soft solder made by vacuum casting. other protective atmospheres. 


For more information, circle No. 606 
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Alloying high-purity, oxygen-free copper has resulted in 


Three New Copper Alloys 
with High Conductivity 


offering higher softening temperatures and improved recovery scrap 


by Donald Peckner, Associate Editor, Materials in Design Engineering 
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1 OF copper-zirconium has greater 


to softening, allows de- 
freedom in designing 
brazed or soldered joints. 
Electric Products Co.) 


resistance 
signer more 
(Nippert 


EFFECT OF BRAZING SOLID LEAD TO STUMP RISER 
(Rockwell F Readings) 





Alloy 


Position of Hardness Measurement 





Copper Plus 
Silver (25 to 
30 oz per ton) 
OF Copper 
Plus 


Zirconium 
Avg 





| 52 
48 


42 | 86.5 | 86.5 | 92.5 
a7 47 87 | 87 | 92.5 
41 — - 88.5 | 89 93 
43.3 | 44 | 72.7 | 87.3 | 87.5 92.7 | 





*Lead wires, positions 1 and 2, were electrolytic copper. 


>Position 


7 taken at center of bar using bar gage. 





’; OF copper plus zirconium / 


Most significant of the new al- 
loys is OF copper plus zirconium. 
As operating temperatures have 
increased, designers have turned 
from pure copper to copper-silver 
alloys and then to copper-chro- 
mium alloys. Now copper-zirco- 
nium has further increased the 
temperature at which copper al- 
loys can be used. 

Copper-zirconium alloy—avail- 
able in all mill forms—has a con- 
ductivity rating approximating 
that of copper, and retains its 
strength (in the cold worked con- 
dition) after long exposure at tem- 
peratures up to 750 F. For many 
applications it will supplant both 
silver-bearing copper and chro- 
mium copper because of its abil- 
ity to retain strength at tempera- 
tures ranging 120 to 210 F above 
their maximum operating tem- 
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peratures. 

Copper - zirconium 
available under two commercial 
tradenames. American Metal Cli- 
max Co. refers to its alloy as Am- 
zire. Following its own develop- 
ment program, Nippert Electric 
Co. designated the alloy N-4. 
High softening temperature 

Fig 1 illustrates one of the 
principal advantages of OF cop- 
per-zirconium. After brazing, be- 
cause of its high softening tem- 
perature, the alloy does not ex- 
hibit a substantial hardness drop 
near the brazed joint. Silver-bear- 
ing copper, on the other hand, 
shows a hardness drop (and, con- 
sequently, a loss of strength) until 
an area remote from the brazed 
joint is reached. Fig 2 further 
shows how the alloy retains hard- 
ness at temperatures far above 


alloys are 
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Higher Conductivity— 
Extended Operating Temperature 
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OF copper-zirconium 
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2 OF copper-zirconium is signifi- 
cantly harder than copper-silver. 
Tests were run at room temperature 
after holding specimen at elevated 
temperature 1 hr. 
Products Co.) 


(Nippert Electric 





the operating range of silver- 
bearing copper. 
Mechanical properties 

OF copper-zirconium can _ be 
cold worked and aged to obtain a 








Four Uses of OF Copper-Zirconium 


Orifice plate for catapult igniter 
unit—Orifice plate is required to 
operate for 5000 cycles. Cycle con- 
sists of 7 sec running, 7 sec water 
cooling on face of orifice plate, and 
16 sec rest. Igniter operating tem- 
perature is about 3500 F; orifice 
plate reaches 1500 F. The OF cop- 
per plate (left) was removed after 
4679 cycles (orifice diameter opened 
up and severe heat checking devel- 
oped). The OF copper-zirconium 
plate (right) was removed after 6941 


cycles (orifice diameter opened up). 
Reaction Motors Div., Thiokol Chemical Corp. 


Resistance welding electrodes—Basic re- 
quirements for resistance welding electrodes are: 
1) good electrical conductivity, 2) hardness, and 
3) resistance to annealing at elevated tempera- 
tures. High electrical conductivity reduces con- 


tact resistance beween workpiece and electrode, 
creates less heat, and minimizes electrode pickup 
: from material being welded. Hardness and re- 
sistance to annealing reduce electrode mush- 

rooming and wear. 
Use of OF copper-zirconium resulted in in- 


creased electrical conductivity (relative to stand- 
ard electrode alloys). High softening tempera- 
ture increased electrode life by a factor of two. 


Electroloy Co. 


Motor applications—The two 
sections sketched here are typ- 
ical of the drawn copper shapes 
that are being produced from 
OF copper-zirconium to take ad- 
vantage of the alloy’s high elec- 
trical conductivity and resistance 
to softening. Photograph shows 
cross section of commutator 
that uses notched segments made 
from OF copper-zirconium (seg- 
ments are accented). Operating 


Nippert Electric Products Co. 
' lovetail operati 
experience to date has been suc- es ease peretng 
: stresses develop at elevated op- 
cessful. Segments made from : 
A erating temperatures. Use of 
copper-chromium are notch sen- “ : , 
ang ‘ OF copper-zirconium provides 
sitive and tend to crack at the ° . : 
designer with a material that 
can be dip soldered or brazed 
with no loss of strength. Alloy 
actually will perform satisfac- 
torily at temperatures exceed- 
ing the operating range of com- 
mercially available insulation 
and lubrication. 


Nippert Electric Products Co. 
Stud bases for power tran- 
sistors and rectifiers — Ex- 
truded bases (see cross section) 
made from OF copper-zircontum 
provide the designer with a ma- 
terial that can be brazed with- 
out appreciable loss of strength. 
As a result, bases can be tight- 
ened to assemblies with higher 
torquing load than was previ- 
ously possible. 
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TABLE 1--HOW COLD WORKING AND AGING AFFECT OF COPPER-ZIRCONIUM 





Ultimate Yield Strength’ | Electrical 
Tensile (0.1% offset),| Elongation | Conductivity 
Strength, psi | psi (in 0.2 in.),%| (% ACS) 


23.0 95 

90-95 
85-90 
85-90 


Condition 





35,200 
45,500 
54,300 
56,600 


11,000 
36,600 10.5 
44,900 75 
47,300 75 
51,300 10.0 85-90 
53,200 9.5 85-90 


Source: American Metal Climax Co. 


Aged 1 Hr at 932 F 

CW 21%, Aged 1 Hr at 800 F 
CW 34%, Aged 1 Hr at 700 F 
CW 55%, Aged 1 Hr at 700 F 
CW 65%, Aged 1 Hr at 700 F 59,700 
CW 90%, Aged 1 Hr at 700 F 62,500 


*All solution annealed before cold working (CW) 








TABLE 2--TENSILE PROPERTIES OF THREE COMMUTATOR ALLOYS: 





Direction =» Parallel to Rolling Transverse to Rolling 


Test Temp» 75 F 550 F 550 F 
OF Cu) Silver- Cr | OF Cu 


+2Zr Bearing Copper +2r 


Silver- Cr 
Bearing Copper 


OF Cu 
+2Zr 


Silver- Cr 


Alloy | Bearing | Copper 





(65VHN)>| 48> 22» 
35,000 | 50,000 | 42,000 


Hardness, Rp 61 82 64 
Ten Str, psi 50,000 | 71,000 53,000 
Yid Str (0.2% 
offset), psi 47,000 | 64,000 | 50,500 | 28,000 | 46,000 | 40,500 31,000 | 41,000 42,000 
Red. in Area, % 51 43 54 43 e+ Be 26 6 44 
Elong (in 2 in.), % 8 16 10 12 4 8 8 3 6 


other alloys were solution annealed, 


36,500 | 47,000 44,000 








was in cold rolled condition ; 
*Hot hardness test. 


*Silver-bearing copper 
quenched, cold rolled and aged. 


Source: Nippert Electric Products Co. 


TABLE 3--RUPTURE STRENGTH OF THREE COMMUTATOR ALLOYS AT 500 F 


TABLE 4—CONDUCTIVITY AND 
MODULUS VS TEMPERATURE FOR 
OF COPPER-ZIRCONIUM 





Mod of 
| Elast, 10° psi 


Elec Cond, 
% |ACS 


Temp, F 





68 93.0 | 193 
200 67.2 
320 57.4 
425 55.1 
485 47.2 
580 44.1 
655 41.3 
145 40.1 
824 37.7 
915 32.6 
1030 30.6 
1115 ar ae 


16.26 
15.47 


14.75 








Source: American Metal Climax Co. 
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3 OF high 
softening temperature and electrical 
conductivity after cold working 80% 
(American Metal 


copper-zirconium has 


and aging at 750 F. 
Climaz Co.) 





After 100 Hours, psi After 500 Hours, psi 


Rolling Alloy 


Direction Notched 


Unnotched Notched Unnotched 





35,500 
23,500 


32,000 
32,500 
10,500 


37,500 
28,000 
15,500 


34,000 
36,000 
17,500 


OF Copper plus Zr 
Chromium Copper 
Silver-Bearing Copper 


Longitudinal 


36,500 38,500 
13,000 12,000 
14,000 | 


38,000 41,500 
18,500 17,000 


20,000 15,500 


*Condition of specimens: OF copper + Zr solution annealed, quenched, cold rolled, aged, Rx64 
Chromium copper solution annealed, quenched, cold rolled, aged, Rxe&2. Silver-bearing copper, 
cold rolled, Rreé1 

*Extrapolated from tests running up to 350 hr. 

Approximately 10,000 psi after 210 hr and decreasing rapidly. 

‘Approximately 10,000 psi after 300 hr and decreasing rapidly. 


OF Copper plus Zr 
Chromium Copper 
Silver-Bearing Copper 


Transverse 








Source: Nippert Electric Products Co. 


Nippert Electric Products Co. 
4 Copper-chromium commutator seg- 
ment is notch sensitive and many 
fail in dovetail. No similar failures 
have been reported for OF copper- 


zirconium, 





desirable combination of proper- 
ties. Table 1 shows effects on a 
typical composition. Fig 3 shows 
the effect of zirconium content on 
properties of aged and cold 
worked wire. 

Copper-chromium is_ stronger 
than either the copper-silver or 
copper-zirconium alloys at temper- 
atures up to 550 F (see Table 2). 
This mechanical strength advan- 
tage is offset, however, by the sig- 
nificantly higher softening tem- 
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perature of copper-zirconium (750 
F vs 660 F) as well as the signifi- 


cant improvement in electrical 
conductivity. (Heat treated cop- 
per-chromium has a conductivity 
of 80% IACS as opposed to 90- 
95% IACS for copper-zirconium. ) 

Notch sensitivity improved— 
Table 3 presents stress-rupture 
data which show that the copper- 
zirconium alloy is essentially in- 
sensitive to the presence of a 
notch. 


ENGINEERING 


Fig 4 is a photograph of a cop- 
per-chromium commutator  seg- 
ment which cracked at the base of 
a dovetail. Experience of Nippert 
Electric Co. indicates that no 
copper-zirconium alloy commuta- 
tor bars have failed in service be- 
cause of cracking. 

Physical properties 

Table 4 shows that, as would 
be expected, electrical conductivity 
and modulus of elasticity decrease 
as temperature increases. 


For more information, circle No. 607 





Higher Softening Temperatures 


QS O F copper plus phosphor us / Increased Workability 





T 


One of the advantages claimed Workability OF sade-ceeiaaal 
for this alloy, furnished as billets, As shown below, hot piercing iii 
is that all of the phosphorus is in time may be reduced by careful y 
solid solution in the copper. Pour- specification of phosphorus con- 
ing the OF copper heat in a non- tent. The reduction in piercing 
oxidizing atmosphere prevents the time, while seemingly slight, is 
formation of the phosphorus pent- actually an important advantage 
oxide (P,0,) usually found in in manufacturing situations where 
phosphorus-deoxidized copper. All the unit cost rate is high. 
of the phosphorus present is avail- 
able to improve working charac- %P 
teristics. 


Softening Temperature, F 





Avg Piercing 0.030 
Time, Sec Phosphorus Content, % 
ie 5 Softening temperature of OF cop- 
per-phosphorus is higher at lower 


(American Metal 


OF Copper + Phosphorus 
Softening temperature Nil 18.4 
Fig 5 shows that, in comparison 0.010 20.2 phosphorus content. 
with phosphorus-deoxidized cop- 0.020 21.4 Climaz Co.) 
per, OF copper-phosphorus resists Phosphorus-Deoxidized Copper 
softening at lower phosphorus 0.015 26.5 
contents. When copper components 0.025 30.2 
must be dip soldered, a maximum 0.033 35.1 
phosphorus content may be speci- Since OF copper-phosphorus is carefully calculated to determine 
fied to prevent loss of strength of more expensive than phosphorus- the least expensive procedure to 
the soldered parts. deoxidized copper, costs must be obtain the end product. 
For more information, circle No. 608 








Three New Alloys Are Based on ‘Oxygen-F ree’ Copper 


Molten copper always under a gas cover 


: » 














Continuous 
casting 











Cathode 








eee 21 Wheel 


Two-hearth electric Alloy is added casting 
furnace when required 
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Billets Cupping machine 
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Wirebars ‘es ; 
oF = Pointing machine 
Gecceccccccesces ceccese 
What is OF copper? As the flow chart indicates, OF copper is produced by the direct conversion of selected 
refinery cathodes into castings under conditions controlled to prevent contamination of the melt by oxygen. 


Melted in a protective atmosphere, the metal is then poured into molds—also under a pressurized protec- 
tive atmosphere. Copper content of the castings is approximately 99.99%. (American Metal Climaz Co.) 




















. 


American Meta! Climax Co. 


Relative lack of shear drag of OF copper, compared to tough pitch copper (see photo) is of interest in closed die 
extrusion. Since the sheared OF copper breaks cleanly, the volume of the extrusion slug can be closely calculated and 


the number of rejected extrusions reduced. 


/ 
3. OF copper plus sulphur / Better Scrap Price 


Two free-cutting copper-base al- 
loys have been available for screw 
machine applications: copper-lead 
and copper-tellurium. The devel- 
opment of OF copper with sulfur 
does not offer any startling ad- 
vancement in machinability. The 
principal advantage for those com- 
panies which refine their own cop- 
per scrap is that the sulfur can 





Where to Get Them 


The three new alloys are avail- 
able in mill forms from Bridge- 
port Brass Co. and American 
Brass Co. Philadelphia Bronze 
and Brass Co. supplies forgings. 
Other alloys to come 

Additional OF copper alloys are 
still in the development stage. 
Although commercial availabil- 
ity cannot be predicted at this 
time, two types of alloys to look 
for are: 
> High strength alloys such as 
OF copper plus titanium and 
OF copper plus nickel and phos- 
phorus. The copper-titanium al- 
loy is a precipitation hardening 
material whose properties are 
further improved by cold work- 
ing. Yield strengths as high as 
180,000 psi are expected with a 
proper combination of aging 
treatment and cold work. 
> An alloy with a low tempera- 
ture coefficient of electrical con- 
ductivity, capable of maintain- 
ing conductivity over a broad 
temperature range. 


be economically removed in a fire- 
refining operation. Thus, the pos- 
sibility of contaminating the 
furnace charge with lead or tel- 
lurium is eliminated. 
Table 5 compares 
and prices of the 
cutting copper alloys. 


properties 
three free- 
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TABLE 5S—PROPERTIES AND SCRAP COST OF FREE-CUTTING COPPERS 





Type of Copper »> 


OF Copper-Sulfur| Copper-Tellurium Copper-Lead 





Tensile Strength, 1000 psi. 

Yield Strength, 1000 psi 

Elongation (in 2 in.), % 

Hardness, Rockwell B 

Electrical Conductivity, % |ACS, min 
Relative Machinability, % 

Scrap Resale Value, $ per |b 





44 4 = 
38 38 38 
10 10 12 
45 45 45 
90 90 92 
80 80 80 
0.2425 0.1775 0.2375 
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Glasses pass infrared, 
conduct electricity 
Parts aluminized by cold 
spraying, heating 
Large PVC parts 
Steel-bonded carbide 
Soft silicone rubber 
Solder-clad metal makes 
brazing easier 
Irradiated polyethylene 
for shrink packaging . 


Cold work die steel 


Solution removes oxide 
from aluminum 





High pressure gaskets... . 


RTV silicone compounds. . 
Larger clad tube sheets. . 


MORE WHAT'S NEW IN MATERIALS 


Epoxies for tooling 
Low cost parchment 
Soldering process 
Decorative laminate 
Ferroelectric ceramic .... 
Acrylic moldings have 
high impact strength... 
Coated aluminum foil .... 


Plastics planks 

Vinyl plastisols 

Refractory material 

Compound retards static 
electricity 


Glass-base premix 
Plastics extrusions 

are multicolored 
Other news 
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ECISE| HARDNESS CONTROL 


to your specifications with 


J&L Cold Rolled Strip Steels 


Variations within standard commercial limits of hardness 
for strip steels may not provide the quality needed for 
most critical applications. 


At J&L the newest equipment and techniques are used to 
provide controlled hardness—to your specifications. 





Basic oxygen furnaces, high standard open hearth prac- 
tice and electric furnaces provide optimum melting con- The smail unit rotary annealing method assures precision temperature 
ditions, new hot strip mills are specifically designed to ea. We imwmwnw« ee 
produce the finishing temperatures needed for inherent 
quality. Cold mills, annealing and normalizing furnaces 
and other equipment are designed specifically for preci- 


sion strip steel processing. 


With an organization experienced in specialized strip steel 
processing, your most rigid specifications can be met 
consistently. 


Kh For your convenience, precision strip facilities STRI eg 


are available to you in our plants at Youngstown, 
Indianapolis, Los Angeles and Kenilworth (N. J.) dian cen ae ra eae 


For more information, circle No. 471 






Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 





pointe 


What are Housewares? 
your zinc or 
aluminum a valata| 


Appliances? 


(~ 
Office 
Equipment? 


on 


ADVANCE 


know-how in Zinc and Alu- 
minum die casting design, en- 
gineering and production cov- #\ x 





ers a wide range of compon- . N 
ent part needs from small ~ ; 
‘ ay 
ty 


camera parts. [. 





.J- «to engine cylinders 


Moreover, ADVANCE often 

solves a product sales problem 

by alert die casting engineer- 

ing and skills which smooth- 

up product lines and appear- 

ance while at the — i 

improving casting cycles an ; 
lowering part costs. Gear Housings? 


That is why ADVANCE Zinc 
and Aluminum die cast parts 
are important components 
everywhere in home appli- 
ances, office equipment, pow- 
er tools, gas engines, cameras, 
surveyors’ instruments, elec- 
tric motors and control de- Product 


vices. 1 ie = 
Identifications? 


Power Tools? 




















Consult ADVANCE about your die cast parts problems) 
.. and write for folder “YOUR DOORWAY to Certified 


Zine and Precision Aluminum Die Castings.” 


ADVANCE 


TOOL AND DIE 
CASTING CO. 





3770 N. Holton Street 
Milwaukee 12, Wisconsin 





For more Information, turn to Reader Service card, circle No. 440 
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Help needed on... machinability of plastics 


To the Editor: 
We would like to obtain information on the 
machinability of various types of plastics. 
F. GENTILE 


Aero Supply Mfg. Co., Inc. 
Corry, Pa. 


. stress lines in plastics 


To the Editor: 

I am interested in building a device to show 
stress lines in prepared pieces of plastic, and would 
appreciate receiving any information that is avail- 
able on such a device. 


R. B. Fox 
Dept. of Industry 
Millikin University 
Decatur, II. 


More comment on a materials society 


To the Editor: 

I have been waiting for a further discussion on 
SAMPE and the establishment of a new national 
materials engineering society, as discussed in the 
Oct ’59 issue of your magazine (pp 249 and 250). 

I was looking particularly for a discussion by a 
working materials engineer. I am such an engineer, 
and the comments that follow are purely personal 
views. 

It seems to me that a very important point has 
been overlooked by Messrs. LaQue and Clauser. The 
materials engineer is not one who satisfies a prime 
social need by designing a product to fit a specifica- 
tion; rather, his is a service function backing up 
the product designer. 

Unless the materials engineer enjoys daily ses- 
sions of displaying his erudition to product designers, 
he must embody his work in standards of some sort. 
This is the end product of the materials engineer’s 
creative work in selection, evaluation and application 
of materials. With this point of view in mind, the 
materials engineer is not a regurgitating library 
substitute for a product designer: he is a creator 
and coordinator of engineering knowledge which 
anyone of sufficient skill can apply. 

I have found that the work of the ASTM is not 
that of a mere publication agency. Standards do not 
spring full-blown from someone’s forehead as Athena 
was said to have sprung from Jove’s forehead. 

It takes truly scientifically programmed research 
to develop the data upon which a standard rests. 
Close reading of the ASTM Bulletin and frequent 
attendance at committee sessions will soon convince 
one that the ASTM is truly a materials engineering 


Y 




















MAXIMUM 
QUALITY 


SPECIFY 
B&W Job-Matched stainless tubing 


B&W offers you... These are just a few of the many reasons why it pays to 
@ the stainless tube properties you need—in the right specify B&W Job-Matched Stainless Tubing. And re- 
combination for ease of fabrication member—matching tubes to jobs assures you the right 


@ fully annealed tubes for maximum resistance to cor- _— tube, in the right quantity, at the right time. For more 
rosion information, call your local B&W District Sales Office, 


@ the benefits of a comprehensive system of quality con- or write for Bulletin TB-365. The Babcock & Wilcox 
trol that assures uniformity from tube to tube—whether Company, Tubular Products Division, Beaver Falls, 
seamless or welded, pressure or mechanical Pennsylvania. 

TA-9062-S2 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges— 
in carbon, alloy and stainless steels and special metals 





For more information, turn to Reader Service card, circle No. 464 
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DO YOU HAVE A 
LUBRICATION 
PROBLEMoNn... 


WHY NOT TRY 


PUREBON 


*carbon-graphite 
especially designed 
for mechanical 
applications 


Where lubrication 

is a problem on 

bearings, seals, blades ; 
and similar sliding or rotating parts, 
PUREBON is often the ideal solution. 


PROPERTIES OF PUREBON 


1. Stable at high temperatures. 2. Moldable 
to size. 3. Light weight. 4. Low cost where 
moldable to size. 5, Readily machinable. 

6, Chemically inert. 


REQUEST BULLETIN NO. 
60 OR SEE SWEET'S 
PRODUCT DESIGN FILE 


act iD 


PURE CARBON CO., INC. 


448 HALL AVENUE 
ST. MARYS, PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 345 
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society and, moreover, takes the practical approach 
of formulating the results of its work in a useful 
form, i.e., working standards which are available 
to all. 

I am a member of four learned societies now, 
and somehow I do not feel a strong urge to spend 
either time or money to participate in a fifth. I 
would hate to feel that some of my colleagues are 
planning to divert information I need in my work 
into channels which will cost me additional time and 
money to explore. 

Let’s use the societies we have now to the fullest 
extent. Otherwise we might create another technical 
hierarchy with vested interests in journals that 
might compete with established engineering journals. 

The new national society will also require attend- 
ance at meetings, dues to support the staff, new 
committees, buildings for headquarters, and every- 
thing else that goes with a national society. 

We have enough scientific overhead now. Let’s 
collect some dividends. 

ROBERT S. SHANE 
Consulting Engineer 
Utica, N. Y. 


We agree with most of what Mr. Shane says. We 
believe that the development of specifications and 
standards is perhaps the most important single job 
that the materials engineer has to do, and consider- 
ing everything, ASTM is doing a good job. 

However, as our editorial pointed out, ASTM’s pres- 
ent organizational framework, based entirely on com- 
mittees, is not adequately serving otl.er important 
needs of the materials engineering function. For 
example, it has not successfully provided the oppor- 
tunity for engineers to discuss their practical every- 
day problems. It ig encouraging to note that ASTM 
is presently studying its organizational setup, to see 
how it can better serve the materials field. (HRC) 


Zeiss electron beam welder 


To the Editor: 

In your article, “The New Welding Processes,” 
Jan ’60, p 105, you referred to the high voltage 
Zeiss electron beam welder. I would like to build a 
scale model of this machine and would appreciate it 
if you could give me any information on the design. 


JACK WAKELIN 
Southboro, Mass. 


We suggest contacting Hamilton Standard, Div. of 
United Aircraft Corp., Windsor Locks, Conn. This 
company, under agreement with Zeiss of West Ger- 
many, will manufacture the “Hamilton-Zeiss” elec- 
tron beam welder this year. Sales will be handled 
by Hamilton-Electrons, Inc., 40 Wall St., New York 
City. 


WIN CASH—Each month $10 will be paid for the best letter 
written to an author {through us), an editor, or addressed to 
this column. We reserve the right to withhold awards. 
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MYCALEX 


CORPORATION OF AMERICA 








See Us At Booth 1400, 


SUPRAMICA’ 560 
ceramoplastic 


from the family of the world’s 
most nearly perfect insulation 





helps to maintain 
peak gyro efficiency 


Leading gyro producers design parts made of precision-molded SUPRAMICA 560 
ceramoplastic, an exclusive formulation of MYCALEX CORPORATION OF AMERICA 
capable of retaining absolute dimensional stability at a maximum temperature 
endurance up to +932°F (unstressed) . . . in complex but lightweight designs. 
These small parts function as vital components of miniature gyros . . . critical 
applications where the highest standards for precision accuracy must be met. 

SUPRAMICA 560 ceramoplastic having the same thermal expansion coefficient 
of many insert metals, can tightly bond and permanently anchor gold leads, 
stainless steel contacts and stainless steel threaded inserts . . . in parts with wall 
thicknesses of only .010”. 

SUPRAMICA 560 ceramoplastic offers premium insulating properties with ex- 
cellent economy in production scale runs. SUPRAMICA 560 ceramoplastic is 
but one of a family of versatile electrical and electronic insulating materials pro- 
duced by MYCALEX CORPORATION OF AMERICA... 


e MYCALEX® glass-bonded mica, 
maximum temperature endurance (unstressed)—up to +700°F 
heat distortion temperature * —up to +850°F 
e SUPRAMICA® ceramoplastic, 
maximum temperature endurance (unstressed)—up to +1550°F 
heat distortion temperature * —up to +1360°F 
e SYNTHAMICA® synthetic mica, 
maximum temperature endurance (unstressed)—up to +2000°F 
* ASTM test method D 648 (modified) at stress of 264 psi. 
Write for technical information today. 


General Offices and Plant; 122 Clifton Blvd., Clifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


World’s largest manufacturer of glass-bonded mica, ceramoplastic and synthetic mica products 
1960 “Design Engineering Show” New York Coliseum, May 23 to 26 


For more information, turn to Reader Service card, circle No. 527 
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To tint a lady’s eyebrow— 
or make a mirror gleam 


.». rely on Felts 


Felt is one of the most versatile engineering and design materials available. And 
custom-engineering produces A+ Felts in many forms, each one created to meet the 
exacting specifications required by its application. 


For example, the delicate tip of an eyebrow pencil is made of one type 
of specially designed A+ Felt . . . yet another type makes the abrasive 
dises used for high-speed polishing of plate and automobile glass. 


Our engineering and research facilities are constantly developing new 


and improved methods of solving both send ter thin GREE teterne 


; i tive brochure illustrating the 
simple and complex problems with felt. A pag hh nee 


Learn how A+ Felts can improve your cee Sens Ee. 


application by sending us your design 
problem. Our engineers will follow 


Congratulations, ANSUL! through promptly. 


Your fire-extinguisher won a Citation in M/DE's Competition for "Best Use of Materials in Product De ¥ » | 
sign."’ We are proud that its puncture-pin quide is protected from the dry chemical by our A+ Felt—a 

custom-crafted part combining the unique qualities of OIL FOIL® laminated felt seals and CONNEC- A 
TITE* impregnated gaskets in one package Ter complete story, see page 155 *Trademark 


For more information, turn to Reader Service card, circle No. 432 
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% SUPPLY 


.. AT A GLANCE 


A price reduction on low and medium density polyethylene has been announced 
by Phillips Chemical Co. The new price, 3214¢ per lb in carload lots, is in line with 
polyethylene price reductions announced earlier by Koppers, Spencer Chemical and 
Union Carbide Plastics (see M/DE, Feb ’60, p 23). Prices of Phillips’ high density 
polyethylenes, ethylene copolymers and tailored resins are unchanged. 


Steel plates in widths up to 210 in. wil! be rolling off a new plate mill early in 1962. 
Widest steel plates available now measure 160 in. The mill, now under construction 
at U. S. Steel’s Gary, Ind. works, will be capable of rolling single plates weighing as 
much as 60,000 lb. 


Production of man-made natural rubber, cispolyisoprene, wil] not be pushed at 
present, say N. J. Broadway and S. Palinchak of Battelle Memorial Inst. They also 
say that man-made natural rubbers will probably receive a sharp challenge from a 
relatively new synthetic, cis 1,4-polybutadiene. Up to now, only developmental quan- 
tities of this synthetic were available. However, Phillips Chemical Co. recently an- 
nounced plans to boost output to 20,000 long tons per year. 


Zinc consumption in 1959 climbed 712% over 1958, according to J. L. Kimberley, 
vice president of American Zinc Inst. In the area of die castings, Kimberley says 
zinc’s position has been strengthened materially in the automotive market because of 
improved electroplating techniques (see M/DE, Mar ’60, p 172). 


Price reductions up to 50% on nylon tubuiar bars were announced recently by 
Polymer Corp. The reductions, applicable to a specially formulated bearing composi- 
tion, are said to bring the price of nylon tubular bars to as much as 15% below the 
price of quality bronze bushings of similar size. 


Porous silver sheets are now available in production quantities from Pall Corp.’s 
Micro Metallic Div., 30 Sea Cliff Ave., Glen Cove, N. Y. Standard sheet sizes are 
6 by 9 in., in thicknesses from 1/32 to 1 in. Porosity ranges from 2 to 55 u. 


Another source for man-made industrial diamonds wil! be Norton Co. Commercial 
production of the diamonds is not yet planned, according to M. P. Higgins, Norton 
president. Other producers are General Electric Co. (see M/DE, Dee ’57, p 178), 
and De Beers Consolidated Mines Ltd. (M/DE, Jan ’60, p 21). 


inflatable metal tubing, introduced last fall (see M/DE, Sept ’59, p 138) will be in 
full scale production in three to six months, says Wolverine Tube Div. of Calumet 
& Hecla Inc. 


Steel production by the L-D oxygen method is expected to account for 35% (120 
million tons) of the world’s steel capacity by 1965, according to W. Hitzinger, presi- 
dent of United Austrian Iron and Steel Works. Present U. S. producers of L-D 
oxygen steel are Kaiser Steel Corp., Jones & Laughlin Steel Corp., McLouth Steel 
Corp., and Acme Steel Co. 
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more mileage with Bronzeless Golds... 
trouble-free Plastisols... 


a New Dry-Wipe Spray Coating... 


Bronzeless Golds: more 
mileage where it counts 
...at the spray gun 


Here’s a bold statement we’re ready 
to back up: LoGO BRONZELESS GOLDS 
can cut paint costs 50% and more 
and offer the lustrous, satin sheen 
effect of fine lining bronze powder 
finishes with the advantage of no 
tarnishing. BRONZELESS GOLDs elim- 
inate many of the headaches bronze 
powder users too often suffer: the 
need for weighing powder and mix- 
ing dry materials with the ever- 
present possibility of mis-mixture; 
Secondly, settling of the powders 
during use and last, but certainly not 
the least, tarnishing. 

LOGO BRONZELESS GOLDS come to 
you in liquid form, heavily pig- 
mented and concentrated for thin- 
ning in a ratio of 1 part BRONZELESS 
GOLD to 2 parts thinner. 

Speed of application and drying 
time (three to five minutes touch 
dry, twenty to thirty minutes pack 





dry) is not something to be ignored 
either. Even with this speed, BRONZE- 
LESS GOLDS still have excellent level- 
ing and flow out characteristics. 
LOGO BRONZELESS GOLD has a 3H 
pencil hardness, which surpasses 
many quality baking enamels. They 
adhere to most any surface: single 
coat air dry on most thermoplastics 
and paper; single coat when given a 
short bake (280°F. or higher for 10 
minutes) on bare or treated steel, 
aluminum and chrome plated metal 


parts; air dry over untreated metal, 
glass and thermosetting plastics that 
have been primed with a flash coat 
of air dry Loco Primer EJ-2311; air 
dry over certain treated steel and 
aluminum surfaces. 

BRONZELESS GOLDS are lending 
their soft, rich appearance to valves, 
door hinges, appliance housings, con- 
trol panels, radio and television com- 
ponents and many other products. 

Send for the BRONZELESS GOLDS 
booklet which illustrates standard 
shades, gives test data and applica- 
tion information. 


as trouble-free as 
Vinyl Plastisols can be 


When properly formulated for the 
specific use viny] plastisols are truly 
a problem-free material. Common 
problems experienced by some users 
range from bubbles in the fused piece 
to poor flow, from sagging or drip- 
ping to low gloss. 

Whether the plastisol is to be used 
for casting, dipping or spraying, the 
correct formulation is the whole 
secret. Too often one basic com- 
pound is supplied with only such 
minor variations as adding or sub- 
tracting plasticizer to control the 
hardness. Formulating the best plas- 
tisol for a given use is more involved 
than this, and of necessity, requires 
high technical skills to supply the 
optimum formulations for the par- 
ticular application. We know, from 
experience, the first formulation is 
not always the best formulation. Our 
customers know, from experience, 
BEE Service means we never stop 
trying until your problem is “licked” 
and the optimum results are reached. 

With Logosols you can look for- 
ward, too, to improved shelf life and 
improved flow characteristics and 
color stability from batch to batch. 
We have a cost-value analysis chart 
you might like to check through that 
lists more of these problems and their 


causes. We send it along with our 
brochure on Logosols (BEE’s trade 
name for vinyl plastisols and organ- 
osols). The purpose of the chart is 
not to point out problems you might 
know all too well, but rather to 
briefly show how Logosols can help 


give you more value for your plas- 
tisol dollar. 

Send for Logosol booklet, “Liquid 
Polyvinyls for Industry”, and our 
cost-value comparison sheet. 


new dry-wipe Spray 
Coating for recessed areas 


Logo Dry-Wipe X-134 is a unique 
finish specifically designed for spray- 
ing recessed or depressed areas such 
as letters, numbers and fine lines. 
It is supplied as a liquid, dries to a 
fine powder within ten minutes after 
application, and welds into a solid 
mass within a few hours following 
application. It may be readily re- 
moved from all but the recessed areas 
by wiping with a dry cloth while in 
the powder state. 

Speed, ease of cleaning, freedom 
from smudging and elimination of 
wiping solvents make the process a 
much improved system over a wet 
wipe in many instances. 

A new Dry-Wipe Black in the 
X-134 series has been added by BEE 
CHEMICAL COMPANY for first surface 
finishing. The new Dry-Wipe materi- 
al, designated 1803-X134, broadens 
the range of first surface applications 
because of its improved smudge 
resistance, both during the wiping 
operation and after hardening. 

Send for data sheet on the Dry- 
Wipe X-134 series. H-560 


See us in Booth #128—May Design Engineering Show, N. Y. C. 


BEE CHEMICAL COMPANY 
-  0GO DIVISION 


12933 S. Stony Island Ave., Chicago 33, Ill. » Phone: Mitchell 6-0400 


GARDENA, CALIFORNIA 


. HARTFORD, CONNECTICUT 


For more information, turn to Reader Service card, circle No. 355 
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Design Show 


Be sure to see pp 57-65 for 
complete details on registration, 
technical program and exhibi- 
tors at the 5th annual Design 
Engineering Show and Confer- 
ence, May 23-26, in New York. 

Highlights of this year’s Con- 
ference are the talks to be given 
on new welding processes, metal 
part fabrication by explosives, 
high strength steels and non- 
metallic structural materials. 
Abstracts of these papers appear 
on page 59. 











World Powder Metallurgists 
to Meet in U.S. First Time 


The first International Confer- 
ence on Powder Metallurgy to be 
held in the United States is sched- 
uled for June 13-15 at the Bilt- 
more Hotel in New York City. 

The Conference is sponsored by 
the Metal Powder Industries Fed- 
eration and the Powder Metal- 
lurgy Committee of the Institute 
of Metals Div. of AIME. It will 
consist of various symposia and 
special reports on all aspects of 





This country’s largest extrusion press is now in operation at Alumi- 
num Co. of America’s Lafayette, Ind., Works. The 14,000-ton press is capable 
of extruding “single pieces of aluminum in extreme lengths, with widths up 
to 39 in., and weighing as much as 2500 Ib.” The press will be used to pro- 
duce large nonmilitary components, such as 20-in. seamless pipe, column 
covers and curtain walls, big tubes for masts and booms in merchant vessels, 
hydrofoils, deckhouses, highway signs and many other structural shapes now 


being built up from small pieces. 





powder metallurgy conducted by 
scientists and scholars from all 
over the world. 
Program has broad scope 

Among the many topics of in- 
terest to be covered are: 

Powder metallurgy fundamen- 
tals and theory: theory of solid 
state sintering; sintering of or- 
ganic materials; mechanism of 
liquid phase sintering; microhard- 
ness in powder metallurgy re- 
search; and high density sintering 
of metal powder compacts. 

Dispersion strengthening: the 
role of powder metallurgy in de- 
veloping dispersion strengthening 
alloys; a theory of dispersion 
strengthening ; properties of 
nickel-containing dispersed thori- 
um oxide; and dispersion 
strengthened steels. 

Technology and methods: roll 
forming; hot extrusion; hydro- 
static pressing; slip casting; ex- 
plosion forming; lubricants; and 
large parts. 

Alloys, materials, applicotions: 
refractory metals; molybdenum 
and tungsten alloys; heat resist- 
ant materials; influence of proc- 
essing and design’ variables; 
European trends; pre-alloyed alu- 
minum powder; titanium and 
zirconium; friction materials; 
shrinkage; and beryllium. 


ASTM Committees 
Report on Materials 


This year’s annual ASTM Com- 
mittee Week, held recently in Chi- 
cago, nearly broke a record: over 
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RAM IX COMPRESSOR BODY 


IS VITAL PART IN GENERAL ELECTRIC 
AIR CONDITIONER ... this GRAMIX part is a 


new concept in powder metallurgy techniques . . . engineered to meet 
requirements of GENERAL ELECTRIC’s new compressor design 


This large, complex shaped compressor body which 
is employed in air conditioners manufactured by 
General Electric is an outstanding example of a 
GRAMIX part engineered and produced to 
exacting specifications. As in all GRAMIX 

products of powder metallurgy, the alloy 

was created to meet exacting physical 

properties required in this particular 

application. Correct briquetting, 

controlled sintering procedures, 

precise finishing operations and 

rigid quality control throughout 

the manufacturing process assures 

General Electric uniform, depend- 

able GRAMIX parts. The produc- 

tion of this body as a product of powder metallurgy 
has also enabled General Electric to effect important 


design changes in their air conditioning units. 





This part is shown full size. Actual weight: 2% Ibs. 


Write today for these helpful engineering manuals. Engineering Bulletin No. 18 covers 
design and metallurgical requirements and alloy selection of GRAMIX bearings. 
No. 19 contains facts about GRAMIX Machine Parts and No. 21 contains general 
information on GRAMIX products from Powder Metallurgy. Get your copies now. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW 3, MICHIGAN 
GRAPHITAR® carson-crapnite © GRAMIX® powoer metaLurcy © MEXICAN® crapnite prooucts © USG® Brusnes 


For more information, turn to Reoder Service card, circle No. 398 
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1400 engineers and scientists from 
35 technical committees held 351 
meetings on practically all phases 
of engineering materials specifica- 
tions and standards. 
Aluminum surfaces 

One of the highlights of the 
Committee Week was a panel dis- 
cussion on appearance of alumi- 
num surfaces. After some inter- 
esting talks and discussion of 
measurement techniques and 
standards, the panel concluded 
that all that had been done suc- 
cessfully thus far was to define 
the enormity and complexity of 
the problem. 
Other reports of interest 

> Committee A-5 on Corrosion 
of Iron and Steel has completed 
work on a new specification cover- 
ing zine-coated (galvanized) iron 
and steel sheets, a new atmos 
pheric exposure test for galvan 
ized and aluminum-coated steel 
corrugated roofing sheets, and 





bium and its alloys; 





Meeting on Columbium Metallurgy 


A special two-day meeting on columbium metallurgy has 
been planned for June 9-10 at Lake George, N. Y. 

The program, sponsored by the Hudson-Mohawk section of 
the American Institute of Mining, Metallurgical and Petroleum 
Engineers, will be divided into four parts: 1) mechanical prop- 
erties—tensile, creep rupture, impact and fatigue strengths as 
influenced by alloying, environment and treatment; 2) fabrica- 
tion—discussions of conversion, shaping and joining of colum- 
3) corrosion—oxidation-chemical reactions 
with liquid and gaseous environments and effects of coatings; 
and 4) physical metallurgy—phase equilibria, kinetics, textures, 
radiation damage and related problems. 








new test methods for porosity and 
uniformity of aluminum coatings. 


> Committee A-6 on Magnetism 
has reached agreement on density- 
composition relationships for 
measurement of the magnetic 
properties of iron-aluminum 
alloys. 


> Committee A-10 on _Iron- 
Chromium, Iron-Chromium-Nickel 
and Related Alloys has added low 
carbon grades of stainless steel 
castings to specification A296. The 
grades added are CF-3, CF-3M, 
CG-8M, HD, HL and HN. 


SAMPE Discusses Superalloys 


Fabrication limitations previ- 
ously associated with René 41 (a 
relatively new nickel-base super- 
alloy) are now less serious, ac- 
cording to Louis Weisenberg, 
Flight Propulsion Div., General 
Electric Co. 

Mr. Weisenberg, speaking at 
the recent SAMPE Symposium 
on Processing Materials for Re- 
Entry Structures, pointed out that 
heat treatments can be suited to 
the particular design application. 
Separate treatments, for example, 
have been devised to provide max- 
imum tensile properties, optimum 
rupture properties, and best con- 
ditions for forming and welding. 

Other papers presented at the 
Symposium covered the different 
materials problems encountered 
with manned, unmanned and 
winged re-entry vehicles. The fab- 


rication, welding and use of re- 
fractory alloys were covered in a 
number of papers. Graphite, cer- 
amic and ceramic-metal materials 
systems were also discussed, 

Most papers stressed the criti- 
cal nature of fabricating, joining, 
fastening and coating problems in 
the present high temperature era. 
Steering committee votes 
to nationalize 

During the business meetings, 
a steering committee formed of 
delegates from all SAMPE 
groups voted that the organiza- 
tion will henceforth be a national, 
unified society. The first national 
meeting will be held in the fall of 
1960 at which time it is expected 
that the present nine chapters will 
be joined by groups from San 
Diego, San Francisco and Seattle. 

(continued on p 204) 


Coming Meetings on next page; more News on p 204 


> Also: 1) ASTM specifications 
for wrought aluminum and alumi- 
num alloys will now identify these 
alloys by the Aluminum Assn. 
designations; 2) transparencies 
of the 22 grain sizes now included 
in Plate I of ASTM method E-112 
for estimating average grain size 
of metals will be offered for sale; 
and 3) a conversion table for 
hardness and tensile strength of 
steel has been prepared jointly by 
ASTM, the Society of Automotive 
Engineers, the American Society 
for Metals and the Armed 
Services. 





News of Societies 


American Society for Metals has 
established the following three 
new awards: The William Hunt 
Eisenman Engineering Award, 
to be given annually for “out- 
standing contributions in the 
practical application of the 
science of metallurgy to the 
production of metals ov their 
engineering use”; The William 
Hunt Eisenman Teaching Award 
for “outstanding teachers of 
metallurgy or related sciences”; 
and The Marcus A. Grossmann 
Young Authors Award, to be 
granted to “authors under age 
35 of the most outstanding pa- 
per in ASM Transactions.” 


Brass & Bronze Ingot Inst. has 
established an annual award 
competition for the best new or 
projected uses of bronze or brass 
castings. Entry deadline for the 
contest is June 15, 
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Experience — the added alloy in Allegheny Stainless 





New booklet on A-L’s precipitation-hardening 
Stainless steels, AM-350 and AM-355 


A tool for anyone interested in 
high strength-to-weight metals 


In this technical booklet, you get the facts on Alle- 
gheny Ludlum's precipitation hardening stainless 
steels, AM-350 and AM-355, metals developed for 
space age requirements. 

AM-350 and AM-355 combine these unusual qual- 
ities. They are easy to fabricate. Have high strength- 
to-weight ratios at room and elevated temperatures 


combined with excellent resistance to corrosion. 

The physical and mechanical properties of the two 
metals are described in 33 charts and tables. Included 
are heat-treatment and fabrication data, eight photo- 
micrographs and a section on corrosion resistance 
with representative values in selected environments. 

It’s jam-packed with data. For your free copy, see 
your A-L representative or write Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, 
Pa. Address Dept. MI-5. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 


For more information, turn to Reader Service card, circle No. 499 
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Coming Meetings 





SOCIETY FOR NONDESTRUCTIVE TEST- 
ING, semi-annual meeting. Dallas. 
May 9-12. 

2ND SOUTHWESTERN METAL EXPOsI- 
TION AND CONGRESS, American Soci- 
ety for Metals. Dallas. May 9-13. 
1960 CASTINGS CONGRESS AND EXPo- 
SITION, American Foundrymen’s So- 
ciety. Philadelphia. May 9-13. 
PRODUCTION ENGINEERING CONFER- 
ENCE, American Society of Mechan- 
ical Engineers. Milwaukee, Wis. May 
17-19. 

SocieTY FOR EXPERIMENTAL STRESS 
ANALYSIS, 1960 national spring meet- 
ing. Indianapolis. May 18-20. 
ELECTRONIC INDUSTRIES ASSN., an- 
nual meeting. Chicago. May 18-20. 
DESIGN ENGINEERING CONFERENCE, 
Machine Design Div., ASME. New 
York City. May 23-26. 

DESIGN ENGINEERING SHow, New 
York City. May 23-26. 

AMERICAN SOCIETY FOR QUALITY CON- 
TROL, annual meeting and exhibit. 
San Francisco. May 24-26. 
REFRACTORY MATERIALS AND ALLOYS 
Symposium, AIME. Detroit. May 
25-26. 

NEW ENGLAND REGIONAL CONFER- 
ENCE ON NEW DEVELOPMENTS IN 
METALWORKING, Metallurgical Soci- 
ety, AIME. Boston. May 26-27. 


AVIATION CONFERENCE and summer 
annual meeting, American Society 
of Mechanical Engineers. Dallas. 
June 5-9. 


SOCIETY OF AUTOMOTIVE ENGINEERS, 
INC., summer meeting. Chicago. 
June 5-10. 

AMERICAN NUCLEAR SOCIETY, 6th an- 
nual meeting. Chicago. June 12-16. 
INTERNATIONAL POWDER METALLURGY 
CONFERENCE, Metal Powder Indus- 
tries Federation and Institute of 
Metals Div., Metallurgical Society of 
AIME. New York City. June 13-15, 
ALLOY CASTING INSTITUTE, annual 
meeting. Hot Springs, Va. June 19- 
21. 

APPLIED MECHANICS CONFERENCE, 
American Society of Mechanical En- 
gineers. Penn State University. 
University Park, Pa. June 20-22. 
AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, 63rd annual meeting and 
exhibit. Atlantic City. June 26- 
July 1. 


First cost 
doesn’t measure 
true value 


Take a high alloy casting designed for severe 
service. Two suppliers quote from 

the same drawing — same configuration, 
same composition: One supplier — 

with no proven background 

in high alloy work — quotes an 

apparently lower price than the other. 


Should you grab the low-price supplier 
without investigating? Producing a 
heat or corrosion resistant casting 

that stands up is not just 

a matter of “making a pattern 

and pouring metal”. It is a matter of: 
(1) proper alloy control; 

(2) foundry techniques adapted to the job; 
(3) personnel who know 

best current practices and 

who understand casting design. 


The moral: Be sure you are 
dealing with an experienced 


high alloy foundry. 


ALLOY CASTING INSTITUTE 


1001 Franklin Ave./Garden City, New York 


May we send you 

the new ACI 

Technical Publications List 
and the 1960 List of Alloy 
Designations? Both free 
for the asking. 


. For technical information on corrosion resistant and heat resistant castings 


For more information, turn to Reader Service card, circle No. 459 
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THESE 13 SPECIAL ALLOYS FROM 


can help you solve design problems .. . 


As the result of the knowledge gained over the years by working closely with hundreds 
of customers in helping solve innumerable design and production problems, the Mueller 
Brass Co. has developed a series of special alloys for use in tough or unusual applications. 


This group of special alloys, each having distinct characteristics and advantages, are 
available in rod form in many sizes and shapes as well as forgings. 





CHARACTERISTICS AND APPLICATIONS 


ALLOY 
NO. 


TEMPER 





TUF-STUF® ALUMINUM BRONZES AND NICKEL ALU- 
MINUM BRONZES have great strength characteristics. 


224E-30 


224E-75 


“Tuf-Stuf” Aluminum Bronze 


“Tuf-Stuf” Aluminum Bronze 


BRINELL 
1000 KG load 
165 
BRINELL 
1000 KG load 
175 





“Tuf-Stuf" Aluminum Bronze 


BRINELL 
1000 KG load 
185 





“Tuf-Stuf” Aluminum Bronze 


BRINELL 
1000 KG load 
200 





“Tuf-Stuf" Nickel Aluminum Brenze 


BRINELL 
3000 KG load 
250 





ALUMINUM SILICON BRONZE is free turning; has high 
strength, is corrosion resistant and non-magnetic and 
resistant to corrosion cracking under load. 


Aluminum Silicon Bronze 


ROCKWELL-B 
75 





600 SERIES® FORGEABLE BEARING ALLOYS 


or soft mating members and can be soldered. They 
are employed in a great variety of applications ranging 
from pump geors and valve stems te pinion shafts 
and transmission rings. 


Forgeable Bearing Alloy 


ROCKWELL-B 
88 





Forgeable Bearing Alloy 


ROCKWELL-B 
87 





Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
87 





High Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
86 





Low Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
80 





MANGANESE BRONZE ALLOYS are exceptionally 
strong, tough, resistant to shock and corrosion. Good 
for screw machine products and forgings for aircraft 


ports. 


Manganese Bronze A 


ROCKWELL-B 
85 





Manganese Bronze High Tensile Grade B 


BRINEL! 
1000 KG load 
200 








TELLURIUM COPPER has very high electrical and 
thermal conductivity combined with good corrosion 
resistance and machinability. Excellent for electronic 


components. 








Tellurium Copper 





ROCKWELL-B 
45 





NOTE: The valves shown are average valves normally obtained in production. Variations must be expected 





in practice. The values should be used os a general guide rather than the basis for specifications 


ONE DEPENDABLE FOR 


SOURCE 


pian mg 
oe 2 


FORMED COPPER TUBE 


MUELLER BRASS CO. 


COLD-PREST” IMPACT EXTRUSIONS 
SINTEEL” POWDERED METAL PARTS 
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THE MUELLER sarass co. 


lower costs and improve your products 


Mueller Brass Co. engineers and metallurgists are always ready to assist in the selection of 
the proper alloy for your particular product. 


Regardless of your responsibility. ..design, specification, production or purchasing... Mueller 
Brass Co. special alloys can help you lower costs and improve your products. Call the “Man 
From Mueller Brass Co.’ today and put these remarkable alloys to work on your toughest jobs. 





Tensile 
Strength 
Lbs./Sq. In. 





82,000 





HIGH STRENGTH FORGINGS 





























ROD SHAPES FOR SCREW MACHINE PRODUCTS 








For further information on these alloys 
write today for Special Alloys Kit No. 
13. Engineering information on other 
fabricated products is also available. . . 
please specify the manval you desire. 




















ALL THESE QUALITY PRODUCTS 


——, & 
ya x“ j 


CUSTOM EXTRUDED PLASTIC SHAPES 


SAND CASTINGS AND INJECTION MOLDINGS 


PORT HURON 21, MICHIGAN 


For more information, turn to Reader Service card, circle No. 473 
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TYGON plastic TUBING 


36 


= 


i +. - 


Tough, flexible Tygon plastic Tubing is 
resistant to an extremely broad range of 
corrosive gases and chemicals. In fact, it 
is the standard tubing in laboratories 
throughout the world, handling virtually 
all chemicals normally encountered. Clear 
as glass, it provides perfect visibility of 
flow. 

In non-toxic, odorless and tasteless formu- 
lations, Tygon Tubing is almost universally 
the preferred plastic for! handling milk, 
beverages and liquid or semi-solid dairy 
products. 

Flexible as a piece of string, available in 


441F-1 


Get complete technical data on 





can be particularly helpful 


... if you 


continuous lengths, Tygon Tubing requires 
few joints or couplings, is quickly installed 
in minimum space. Its highly-polished 
bore provides outstanding flow character- 
istics, prevents interior build-up, permits 
simple flush-cleaning. Non-aging and 
physically tough, Tygon retains its unique 
combination of advantages throughout a 
long, trouble-free service life. 


One of seven standard Tygon formulations 
will almost certainly meet your require- 
ments. Special formulations have been de- 
veloped for unusual needs. Over 65 stand- 
ard sizes up to 4” I.D. are available. 





the various Tygon Tubing 
formulations, as well as other 
helpful information. Write 
today for free Bulletin T-100. 





PLASTICS & SYNTHETICS DIVISION 


« A 
» a 


U. S. STONEWARE 


AKRON 9, OHIO 





For more information, turn to Reader Service card, circle No. 429 
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Unique Mill Forges and Rolls 
circular products in one operation 


In less than one minute, this Bethlehem mill—the only one of its kind in the country 
—turns out a top-quality impression-die steel forging at a cost that’s hard to match. 


This is Bethlehem’s famed circular- 
products mill—the Slick Mill. Named 
for its designer, Edwin E. Slick, this 
unique machine produces impression- 
die circular forgings ranging from 10 
in. to 46 in. OD; as-rolled weights 
ranging from 100 to 2,000 Ib. It han- 
dles almost any grade of steel—carbon, 
alloy or stainless, as well as certain 
heat-resistant grades. 


How It Works 


Designed to operate in a horizontal 
plane, Bethlehem’s Slick Mill is con- 
structed with two revolvable spindles on 


which face plates are mounted. These 
face plates support the impression dies 
that form the steel billet into shape by 
a combination press and rolling action. 

After the steel billet is heated and 
descaled, it is centered between the 
dies of the Slick Mill. Then a 1500-ton 
hydraulic ram actuates the spindle on 
the straight side of the mill, upset 
forging the billet. When this cycle is 
completed, a 2,000-hp motor actuates 
the spindle on the angle side of the 
mill and the rolling cycle begins. By 
continuing the upsetting action and 
rotation of the dies and work, the 
material flows into the recesses of the 
dies, resulting in the desired shape. 
The entire rolling cycle takes about one 
minute. 

After rolling, excess material in the 
form of flash is sheared off; the hub, 
when necessary, is punched; and the 
forging is inspected. 





] 40%" 


i 


¥ 
1” 

THIN DISC SHAPES like this are 
easy to forge on the Slick Mill. 


Cost-Saving Features 


Quick operation: Only one minute is 
needed to convert a heated slug into a 
contoured forging, whether the prod- 
uct weighs 100 or 2,000 Ib. 

Quick die changes: Only 15 minutes 
are needed to change and set up dies. 
Even production runs as small as 25 
or 50 pieces are economical. 


Low die charges: Since contact time 
between die and work is very brief, 
and because there is no impacting, 
low-cost die blocks can be used. In 
many cases, die charges ate % to % 
less than conventional impression dies. 
Less steel needed: Utilizing the prin- 
ciple of forging design, the Slick Mill 
can produce lighter-weight sections 
without sacrificing strength. 

Good physical characteristics: The 
process insures excellent grain flow, 
machinability and soundness. 


Bethlehem’s Slick Mill is readily 
adapted to jobbing or production 
quantities of forged circular products 
such as: gear blanks, fly wheels; crane 
track wheels; sheave wheels; brake 
drums; clutch discs; couplings; tire 
moulds; and turbine or compressor 
wheels. Products may be specified as- 
rolled or rough machined to specifi- 
cations. 

Your inquiry—whatever the quan- 
tity involved—will receive prompt at- 
tention. Call or write the Bethlehem 
sales office nearest you today. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distribvter: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 415 
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EVEN ON THIS 
EXTRA-TOUGH JOB... 


ial 


NAXIRA <z: 


HIGH-STRENGTH STEEL 
TRIPLES TRUCK LIFE! 


Hour after hour, around the clock, the Edward C. Levy Slag 
Company, Detroit, keeps forty 45-ton trucks working under 
severe conditions. Nearly 30 tons of hot slag are loaded, lifted and 
dumped on every trip. Each time, the truck body must stand 
the sudden shock of drop loading, the stress of lifting that load 
and the grinding abrasive action as it empties. 


How long can a truck body take such a beating? 


Until the company (which designs its own trucks) discovered 
N-A-X TRA high-strength steel, they used ordinary carbon steel, 
good for about 18 months’ service. Though the truck bodies were 
as strong as they could be and still carry an adequate payload, 
maintenance was almost continuous—with breaks, dents, dings 
and sags occurring almost from the start. 


Then they fabricated eight bodies out of N-A-X TRA, which has 
a minimum yield strength nearly three times greater than mild 
carbon steel. These trucks carry the same payload and after 18 
months’ service still look almost new. Owners estimate a life of 
five years, more than triple the others— with far less maintenance. 
The extra strength of N-A-XTRA also permits a strong floor 
that needs no expensive reinforcement to support the load against 
hydraulic lift action. 


Eventually, all forty Edward C. Levy trucks will be made of 
N-A-X TRA high-strength steel. In fact, all patches and section 
replacements are now made with N-A-XTRA. 


Tons of hot, abrasive slag may not be your problem—but the 
same steel that mastered these conditions is the one to remember 
when only the strongest steels will do. Rugged conditions, heavy 
loads and weight-saving construction are challenges that 
N-A-XTRA is designed to meet and beat. With excellent weld- 
ability, formability and toughness, these quenched and tempered 
N-A-XTRA steels are available in four levels of minimum yield 
strength, from 80,000 to 110,000 psi. They can also be supplied 
to higher levels of mechanical properties. 


NAXTRA 


A PRODUCT OF 


GREAT LAKES STEEL 


Detroit 29, Michigan 
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DESIGN NOTE: 

Panels and floors for these trucks, designed by Edward 
C. Levy Slag Co., were fabricated of N-A-XTRA 100 
(100,000 PSI minimum yield strength) from plates 
46"-42" thick. Standard flame cutting procedures were 
used, Side frames were cold-formed of N-A-XTRA 100 
from 4%" plate, using both skip (6" weld, 6” skip) and con- 
tinuous welds. Performance to date has been equal, in- 
dicating additional savings through skip welding. 


For full technical information on N-A-XTRA high- 
strength steels, write Great Lakes Steel Corporation, 


Detroit 29, Michigan, Dept. D-9, i 


Great Lokes Stee! is a Division of NATIONAL STEEL CORPORATION 


For more information, turn to Reader Service card, circle No. 441 
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Handy & Harman 


Has every form of silver for your electronics applications 


particularly interest you. Your request, by number, will re- 
ceive prompt attention. 


Silver, in many forms and alloys, is a necessity in the elec- 
tronics and electrical industries. To meet this need on a 
high quality level, Handy & Harman manufactures powder, 
flake, paint, paste, sheet, strip, wire, etc., for printed circuits, 
wiring, resistors, condensers, thermistors, contacts, printed 
terminal strips on glass, ceramics, plastic laminates, etc. 


Another “At Your Service” Division of the Handy & Harman 
Silver Supermarket is our Research and Engineering 
Department. Always ready to help you with any problem 
or project you may have involving silver for any application. 


VISIT OUR BOOK DEPARTMENT 

We have five Technical Bulletins giving engineering data 
on the properties and forms of Handy & Harman Silver 
Alloys. We would like you to have any or all of those that 


A fer more information, turn to Reader Service card, circle No. 472 
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Bulletin A-1 
Bulletin A-2 
Bulletin A-3 
Bulletin A-4 
Bulletin A-5 


Fine Silver 

Silver-Copper Alloys 
Silver-Magnesium-Nickel 
Silver Conductive Coatings 
Silver Powder and Flake 


Your No.1 Source of Supply and Authority 
on Precious Metal Alioys 


HANDY & HARMAN 


General Offices: 82 Fulton St., New York 38, N. Y. 


For more information, circle No. 485 > 





Shape your product future with 


Here is a versatile thermoplastic sheet material 
that forms to any shape in sharp detail —and 
still answers the basic design problems of tough- 
and economy. Used as a tool for 
U.S. Royalite makes new, 
modern product designs practical. Check these 


ness, beauty 


advanced thinking, 


advantages: (1) Royalite is extra tough to 


resist hard knocks and scrapes, is impervious 


to grease and oil, nonrusting and unaffected 


Al 
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United States Rubber 


2674 North Pulaski Rd., 


Chicago 


SHOW 


U.S. R 


yalite 


BS THERM( TIC EETS 


by most chemicals. (2) Royalite molds cleanly, 
without seams or sharp edges to snag or chip. 
(3) Royalite gives you new textured beauty in a 
wide range of colors built in to last. (4) Royalite 
is extra light, making portable products even 
more portable. (5) Royalite is economical to 
use. Advanced fabricating techniques permit its 
wide use on popular-priced items. Send for free, 
file-size specifications booklet. 


yalit 


, llinois 











ANSWERS to specific fastening problems 
...Dy SIMMONS 


Economy, design flexibility, quick 
and easy installation, strength, and 
smooth, dependable action are ad- 
vantages of these Simmons Fas- 
teners, made for a variety of special 
applications. Whatever your fasten- 
ing problem, engineering aid is 
available from Simmons. 


HOOK-LOCK Springless, posi- 
tive-locking latch which lies flat against 
mounting surface, open or closed. Pro- 
vides high closing pressure and load- 
carrying capacity. For military as well as 
commercial container applications. 


SPRING-LOCK. Perfect, 
proved blind rivet for removable covers 
and panels on electric and electronic 
equipment, sheet-metal automobile parts, 
appliances. 

Plastic Spring-Lock 
Shelf Supports with [J 
“heart of steel” help re- 
frigerator makers cut 
costs, speed production, 


simplify servicing. 


° 
somes 


LINK-LOCK-. [deal latching de- 
vice where heavy locking pressure is nec- 
essary. Available in heavy, medium, light 
duty, for use in military and commercial 
containers and demountable construction. 


DUAL-LOCK_ Impact and vibra- 
tion-proof high-load butt-joint fastener 
that will not accidentally unlock or 
loosen. Recess in panels or surface 
mount. Withstands 7000-lb. tension. 


QUICK-LOCK. Por assembling 
removable panels and access doors. 
Locked by a 90° turn. Various sizes and 
types, for weather-tight electrical ‘units, 


cowlings, access panels. 


sasrenets SEND TODAY (for your copy of the Simmons catalog, 


with specifications, applications, installation instructions for all 


Simmons Fasteners. Samples are available. For special assistance, 


describe your requirements. 


LINK-LOCK 


HINGE-LOCK 


HINGE-LOCK- 4 rugged pres- 
sure hinge which provides a strong seal 
along the hinge line of gasketed equip- 
ment containers and transit cases. 


Matched hardware with LINK-LOCK. 


> 


ae 
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ROTO-LOCK- Versatile fastener 
for butt or right-angle joints in portable 
shelters, partitions, knock-down shipping 
boxes, etc. Solidly built, springless. 


CLAMP-LOCK.- \ simple and 
strong, positive-locking clamp for fast as- 
sembly (and disassembly) of permanent 
or temporary rooms and buildings of 
flanged-panel construction. 


BE SURE TO VISIT BOOTH 2434, 1960 Design Engineering Show 


Sli Mi MONS FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


See our condensed catalog in Sweet’s Product Design File 
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CAMERON FORGINGS 


New properties — new quality 
for new design demands. 


Cameron split die ferrous forgings 
have now been produced tor more 
than a decade — a very short span 
in the ancient art of metal form- 
ing, but just in time to fulfill and 
stimulate new demands in an age 
which has made the greatest de- 
mands in the history of metallurgy. 
Our processes and forgings have 
no exact counterpart in previous 
forging practice. The 13,000 pound 
throttle valve body of chrome 
moly material, photographed 
above as it emerges from its split 
die in one of our side ram presses, 
is a typical Cameron solution to 
a recent problem, requiring large 
size, unusual shape and top 
quality. 

The inset photograph gives an 
idea of our range in size and 
shape while producing the same 
superior properties. This jet en- 
gine turbine wheel, A-286 mate- 
rial, weighs about 13 pounds, but 
is one of today’s most demand- 





ing applications for a precision 
member. 

Large or small, our forgings 
possess unusual metallurgical 
properties because: 


4. Cameron techniques allow in- 
tricate shapes to be forged in one 
heat, yielding uniformly high 
properties from center to surface 
and uniform fine grain size. 

2. The movement of metal under 





high internal pressure increases 
the transverse ductility properties 
several times above normally ex- 
pected values. 

3. The internal working of the 
metal breaks up segregated mate- 
rial inherent in the center of steel 
and high density alloys and yields 
forgings that consistently meet 
high ultra-sonic standards. 

4. The totally enclosed method 
of forging avoids flash line mag- 
netic indications and the localiz- 
ing effect of the flash grain on 
transverse, fatigue, and stress rup- 
ture properties. 

If you specify or purchase ferrous 
high density alloy or refractory 
forgings and would like more 
information about our facilities, 
write, call or come by... 





SPECIAL PRODUCTS DIVISION 


P.O. Box 1212, Houston 1, Texas 


IRON WORKS, INC. 








TubeXperience in Action 


Feedlines for hungry horsepower... 
diesel fuel injection tubing by Superior 


Fuel injection systems are the heart of thousands of diesel- 
powered trucks, locomotives, roadbuilding equipment, electric 
generators, and marine power plants. The tubing that conveys 
the fuel from injection pump to nozzle assembly is an im- 
portant component. It must resist the stresses of pressure and 
vibration, yet be ductile enough to be cold swaged and upset 
and be cold formed into loops and bends without excessive 
springback. It must have a clean ID, tremendous burst strength, 
and high fatigue resistance. Superior diesel fuel injection 
tubing is just such a premium product. 


Type C-1008 and Type MT-1010 carbon steel tubing are most 
commonly specified for this application, but alloy and stain- 
less steel tubing for pressures above 9000 psi and greater cor- 
rosion resistance is available. Superior also makes tubing for 
many other applications—supplies both general and special 
purpose tubing for aircraft, missiles, electrical, electronic, 


chemical, hydraulic, dairy and nuclear, to name a few. For 
complete information, write Superior Tube Company, 2006 
Germantown Ave., Norristown, Pa. 


SOME REASONS WHY SUPERIOR FUEL INJECTION 
TUBING IS A PREMIUM PRODUCT 

It will handle pressures to 9000 psi, is hydrostatically tested 
to various pressures according to specification 
It is cold drawn, dead soft annealed, and seamless 
It is ID conditioned to remove fissures and other defects 
It is free from ID radial cracks deeper than .005 in. or 5°% 
of wall thickness, whichever is less 
It is annealed at finish in controlled atmosphere furnaces 
to produce a soft, ductile and scalefree material 
Fracture tests are performed when requested 


Syoerir Jule 


The big name in small tubing 
NORRISTOWN, PA. 
All analvses .010 in. to ¥% in. OD—certain analvses in light walls up to 2Y, in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


} 








Great new advance 
in wire jacket rubber 


Now you can give your wire and cable jacketing new resistance 
to cuts and abrasion, superior resistance to attack by oils and 
solvents, outstanding new resistance to weather and ozone... 


and enjoy all the benefits of color, too. 


Color code for fast, unerring identification... color for smart, 
modern appearance ...to call attention...to hide...to add 
solid new sales appeal. Because PARACRIL® OZO takes and retains 


any color you desire, permanently. 





addition to color, PARACRIL OZO offers such advantages as: 


@ significantly superior ozone resistance 

@ excellent resistance to fuels, oils, and solvents 
@ exceptional abrasion resistance 

@ high physical properties 


®@ good flame resistance 


Try new PARACRIL OZO. See why it offers makers and users of 
not only wire and cable jackets, but of rubber products by the 
hundreds a host of valuable new selling possibilities. For more 
information, for samples, for technical assistance with a present 
or proposed application, contact your Naugatuck representative 
or the address below today. 


Naugatuck Chemical 





Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals . Reclaimed Rubber - Latices 


Division of United States Rubber Company naccaiek Connecrevt 


CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario . CABLE: Rubexport, N.Y 








CREATING NEW SOLUTIONS TO NEW PROBLEMS GENERAL PLATE CLAD METALS 
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One of series illustrating how General Plate Clad Metals help uncover new horizons in one of many fields of engineering accomplishments: REFRIGERATION 
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IN New Products made with New Materials... 
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aluminum welding 
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Aluminum to Copper to 


Aluminum Metallurgically 
bonded to copper 


ALCUPLATE® (aluminum clad copper) tab- 
ricated into tubing connector solves me- 
chanical joining problem. Aluminum and 
copper are metallurgically bonded and per 
mit aluminum to aluminum and copper to 
copper welding for a corrosion-free seal. 


copper welding 


Among the important 
contributions to the suc- 
cess of refrigeration is the 
use of ALCUPLATE* 
(aluminum clad copper) 


fabricated into a tubing connector. In this small part 
composed of clad metal, the advantages of welding 
copper to copper and aluminum to aluminum are com- 
bined to create a perfect corrosion-free seal. This 
makes it possible to eliminate galvanic corrosion and 
subsequent leakage resulting from 
bonding copper and aluminum tubing 
using cold welding techniques. 


General Plate Products: Ciad Metals «+ Electrical Contacts «+ 


1605 FOREST STREET . 


Truflex® —Thermostat Metal « 


New Processes... 
USED IN NEW AND DIFFERENT WAYS 


General Plate Alcuplate is but one of over 400 
different combinations of clad metals available which 
are finding wide use in industry after industry. New 
combinations are being developed constantly. 

No matter what your metal problem, it will pay you 
to consult with Metals & Controls Division Engineers. 
Their vast experience in cladding precious to base or 
base to base metals can overcome your metals en- 
gineering problems with multiple property require- 
ments . . . often reduce costs, too. Write today. 


“<~ TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 
ATTLEBORO, MASS. 


Gold, Silver, Platinum and other Precious Metal Products 


For more information, turn to Reader Service card, circle No. 508 
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METALS 


Aluminum casting alloys 
have low shrinkage 
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have high conductivity 


Cold work die steel 
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PLASTICS AND RUBBER 


Fluorocarbon plastic 

is easy to mold 

What's new in premix molding? 
Irradiated polyethylene film 
RTV silicone compounds 
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Multicolored plastics parts 
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conduct electricity 


Steel-bonded carbide 
Low cost parchment 
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Refractory material 
useful to 3000 F 


FINISHES, COATINGS 


Parts aluminized by 

cold spraying, heating 
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These are but a few of the outstanding 
articles you may miss if you do not 
receive your own copy of M/DE each 
month. If you need to know the latest 
about engineering materials, forms 
and finishes, why not make sure you 
see every copy of the one magazine 
edited solely for this purpose. Cost: 
only $3.00 per year (in U. S.); $5.00 for 
two years. To start your issues coming, 
simply check one of the two boxes at 
the bottom of the postage-free card. 


a 
MANUAL REPRINTS? 


Now you can use these postage-free 
cards to order reprints of recent M/DE 
manuals. Use the list below and circle 
the appropriate key numbers on the 
card. You will be billed later—35c for 
each reprint.* A list of earlier manuals 


still available appears on p 230, 


% If you prefer to send cash, stomps or check with 
order, simply put the cord in on envelope and 


mail with remittence. 
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Why Nietals Break and What 
to Do about it 


Low Cost Coatings for Metal Products 
Low Pressure Reinforced Plastics 
The New Welding Processes 


Materials for Gaskets, Packings 
and Seals 


Impact Thermoplastics 

Die Castings 

Adhesive Bonding 

Guide to Spring Materials 

Guide to Industrial Textiles 
Physical Properties and Tests 
Special Report—’59 Awards 
Competition Winners (50¢) 

Designing with Metal Powder Parts 
Organic Coatings for Metal Products 
Guide to Plastics Selection 

How to Select a Stainless Steel 
Sheet Formed Plastics Parts 

Sleeve Bearing Materials 

Designing Metal Stampings 

Paper as an Engineering Material 
Porcelain Enamels, Ceramic Coatings 
Designing with Heat Treated Steels 
New Developments in Ceramics 
Thermal Insulation Materials 
Aluminum Alloy Castings 

Joining & Fastening of Plastics 
Mechanical Tubing 

Materials for Gears 

Titanium 
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Suppliers’ Literature 


Books, p 196 


Reports, p 201 


Suppliers’ New Bulletins 





impact Extrusions. Aluminum Co. of 
America, 34 pp. Design possibilities, 
tolerances, size ranges and applica- 
tions of impact extruded parts. (1) 


Corrosion Resistant Plastics. Argo Plas- 
tic Products Co., 4 pp, illus. Examples 
of polypropylene, polyethylene and 
polyvinyl chloride fabrications and 
fittings used in exhaust systems, proc- 
ess systems and other corrosive appli- 
cations. (2) 
Oriented Electrical Steels. Armco Steel 
Corp., 4159 Curtis St., Middletown, 
Ohio, 64 pp, illus. Classification; ad- 
vantages; physical, mechanical and 
magnetic properties; surface prepara- 
tion; and other technica] data on a 
line of oriented electrical steels. Write 
on company letterhead directly to 
Armco. 


Polypropylene. Avisun Corp., No. 
35935P. Electrical, chemical, physical 
and mechanical properties of general 
purpose extrusion and injection mold- 
ing polypropylene polymer. (3) 


Small Diameter Tubing. J. Bishop & Co. 
Platinum Works, 24 pp, illus. Proper- 
ties, availability and uses of small 
stainless steel tubing. Also covered is 
the use of clad metals and composite 
wires in the instrument, missile and 
electronic fields. (4) 


Patterned Aluminum Shapes. Bohn Alu- 
minum & Brass Corp., No. 15L. De- 
signs, specifications and typical uses 
of perforated and patterned aluminum 
grillwork. (187) 


ABS Plastics. Borg-Warner Corp., Mar- 
bon Chemical Div., 8 pp, ilfus, No. 
2a/Ma. Mechanical, thermal and elec- 
trical properties; applications; avail- 
ability; and advantages of molded, ex- 
truded and sheet formed ABS plastics. 

(5) 


Brass Alloys. Bristol Brass Corp., 8 
pp, illus. Compositions, available 
forms, physical and mechanical prop- 
erties, working properties, and typical 
uses of several copper and brass al- 
loys. 

integral Finned Tube. Calumet & Hecla, 
Inc., Wolverine Tube Div., 4 pp, illus. 
General description and characteris- 
tics of integral finned tube. (7) 


Zirconium. Carborundum Co., Ad- 
vanced Materials Technology, 12 pp, 





illus, Vol. 3, No. 1. Latest data on 
zirconium-lined reactor vessels, zirco- 
nium hydrochloric acid pumps, silicon 
carbide heating elements and ceramic 
tools, (8) 


Self-Locking Rubber Channels. Conti- 
nental Rubber Works, 6 pp. illus. 
General characteristics, specifications, 
advantages and method of installing 
self-locking rubber channels _ for 
mounting glass. (9) 


Urethane Rubber. Dayton Rubber Co., 
Urethane Div., 4 pp. Physical proper- 
ties, applications and advantages of 
cast and solid urethane rubber. (10) 


Metal Powder Parts. Dixon Sintaloy 
Inc., 12 pp, illus. Typical character- 
istics of some ferrous and nonferrous 
metal powders, general description of 
sintering process, design data, and 
advantages and typical uses of various 
metal powder parts. (185) 


Synthetic Rubber. E. I. du Pont de 

Nemours & Co., Inc., Elastomer Chem- 

icals Dept., 8 pp, illus, No. 92. Short 

case histories describing uses of Viton 

fluoroelastomer and neoprene rubber. 
( 


11) 


Trichloroethylene Finish. E. I. du Pont 
de Nemours & Co., Inc., Electrochemi- 
cals Dept., 4 pp, illus. Information on 
the advantages, uses, techniques and 
cost of applying and using a trichloro- 
ethylene finishing system. (12) 


Porcelain Enamelied Metal Parts. Fie 
Ceramic Arts Co., 4 pp, illus, No. 
SC-58. Chemical, physical and me- 
chanical properties, advantages, and 
uses of small porcelain enamelled 
metal parts. (13) 


High Temperature Insulation. Fiberite 
Corp., 16 pp, illus. Characteristics, 
properties, molding techniques and 
uses of a line of variously reinforced 
plastic compounds for high tempera- 
ture insulation. (14) 


Epoxy Resins. Food Machinery & Chem- 
ical Corp., Chemicals & Plastics Div., 
24 pp, No. 1. Properties, character- 
istics, formulations, curing systems, 
costs and applications of three new 
epoxy resins. (15) 
Electrical insulation. General Electric 
Co., Insulating Materials Dept., 12 pp, 
illus, No. GET-2929A. Properties, 
characteristics, available forms, and 
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uses of various types of electrical in- 
sulating materials. (16 


Silicones. General Electric Co., Sili- 
cone Products Dept., 8 pp, illus, No. 
CDS-129B. Uses, advantages, char- 
acteristics and properties of a line of 
silicone products including lubricants, 
cosmetics, paint and paint additives, 
textile finishes, textile insulation, and 
antifoam and release agents. Also 
covered is a room temperature vul- 
canizing silicone rubber a 


Synthetic Rubber. B. F. Goodrich Chem- 

ical Co., 12 pp, illus. Corrosion re- 

sistance, uses, general characteristics, 

and properties of nitrile, polyacrylic, 

butyl and styrene synthetic wes 7) 
1 


Polymer /Fiber Materials. W. R. Grace 
& Co., Dewey & Almy Chemical Div., 
Polyfibron Div. Sls., 6 pp, illus. Gen- 
eral information on a new division 
set up bv this company to produce 
polymer/fiber materials, special pa- 
pers, and nonmetallic gaskets. (19) 
Fabricated Silicone Rubber. Haveg In- 
dustries, Taunton Div., 6 pp, illus. 
Information on silicone rubber seals 
for the aircraft, electronic and appli- 
ance industries; precision molded 
parts; extruded parts; and sheet and 
die cut parts. (20) 


Investment Castings. Hitchiner Mfg. 
Co., Inc., 20 pp, illus. Major advan- 
tages, techniques, finishing and other 
characteristics of the ceramic shell 
investment casting process. (21) 


Precision Resistor Wire. Hoskins Mfg. 
Co., 8 pp, illus, No. 111. Physical prop- 
erties, temperature coefficient curve, 
breaking and yield strength, wear and 
load life test results, effects of wind- 
ing on electrical characteristics, speci- 
fications, and other data on a new 
nickel-chromium alloy for precision 
wire wound resistors. (22) 


Chromate Coating Solution. R, O. Hull 
& Co., Inc., No. 062359. General char- 
acteristics, available colors and proc- 
essing information on a_ protective 
chromate coating for aluminum ey) 


Epoxy Compounds. Hysol Corp., 10 pp, 
illus. General information and typical 
uses of epoxy compounds for adhe- 
sives and sealants, tooling materials, 
and electrical insulation. (24 
Ductile tron. International Nickel Co., 
Inc., Ductile Iron Div., 67 Wall St., 
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New York 5, 18 pp, illus. Reviews the 
various machining and grinding tech- 
niques recommended for all grades of 
ductile iron. Write on company letter- 
head directly to the Ductile Iron Div., 
International Nickel Co. 


Metal Fabrication. Jervis Corp., 16 pp, 
illus. General description of facilities 
and services available from this com- 
pany which include stamping, cast- 
ing, assembly, machining, welding, 
and finishing of parts used in the 
automotive, marine, residential build- 
ing, aircraft and missiles, and appli- 
ance industries. (25) 


Vacuum Melted Alloys. Kelsey-Hayes 
Co., Metals Div., 36 pp, illus. Infor- 
mation on the vacuum induction melt- 
ing process used to produce super- 
alloys for aircraft and missiles. Also 
covered are present and future appli- 
cations of superalloys, and outstand- 
ing properties and characteristics of 
vacuum melted alloys as compared to 
conventional high temperature alloys. 

(26) 


Plastics Packaging Suppliers. Koppers 
Co. Inc., Plastics Div., 3 pp, No, C-10- 
211. A directory of both custom and 
proprietary plastics packaging mold- 
ers and extruders. Includes type of 
service company is equipped to pro- 
vide and the names of the company’s 
officers, (27) 


Specially Shaped Wire. Little Falls Al- 
loys, Inc., 4 pp, illus. Properties, 
specifications and available alloys in 
which specially shaped round, fiat, 
square and rectangular wire is avail- 
able. (28) 


Tin and its Alloys. Malayan Tin Bureau. 
General and specific information on 
new developments and uses of tin and 
tin alloys. (29) 


Dially! Phthalate. Mesa Plastics Co., 2 
pp. Data on the corrosion resistance 
of nine different formulations of di- 
allyl phthalate molding compounds. 
(30) 


Metal Fabricating. Metals Engineering 
Co., 8 pp, illus. General information 
on services and facilities offered by 
this company which include produc- 
tion of tools and dies, stampings, 
plating, painting, and fabricated parts 
and assembly. (31) 


Metal Powders. Metal Powder Indus- 
tries Federation, 60 E. 42nd St., New 
York 17, N. Y., 50 pp, illus, Directory 
lists pertinent information on com- 
mercially available grades and types 
of metal powders produced by mem- 
bers of the Metal Powder Producers 
Assn. Write on company letterhead 
directly to Metal Powder Ind. Fed. 


Seamless Steel Finned Tubing. Michigan 
Seamless Tube Co., 6 pp, illus. Uses, 
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specifications, advantages and proper- 
ties of seamless steel integral finned 
tubing. (32 


industrial Wire Cloth. Michigan Wire 
Cloth Co., 48 pp, illus. General infor- 
mation, technical data and specifica- 
tion tables covering square mesh 
grades of industrial wire cloth. Also 
covered are filter cloth, and strainers 
and screens. (33) 


Insulating Varnishes. Minne- 
sota Mining & Mfg. Co., Electrical 
Products Div., 34 pp, illus. Properties, 
characteristics, selection factors, test- 
ing and product control data, typical 
uses and methods of applying a line of 
electrical insulating varnishes. (184) 


Electrical Resins. Minnesota Mining & 
Mfg. Co., Electrical Products Div., 
Scotchcast, 28 pp, illus. Typical prop- 
erties, specifications, outstanding char- 
acteristics, uses and information on 
how to select resins to insulate, seal 
and protect electrical equipment. (186) 


Electrical 


Mica Paper Insulation. Minnesota Mining 
& Mfg. Co., Mica Insulator Div., 8 pp, 
i Characteristics, available forms 
and typical applications of mica paper 
electrical insulation. (34) 


Silica Thermal Monsanto 
Chemical Co., Inorganic Chemicals 
Div. Chemical, physical and _ struc- 
tural properties; shipping and han- 
dling information; and suggested uses 
of a silica aerogel used for thermal 
insulation. (35) 


Plastics Properties Calculator. Monsanto 
Chemical Co., Plastics Div. Compact 
device for finding the properties of 
major types of plastics materials. (36) 


Fabricating Titanium. Republic Steel 
Corp., 24 pp, illus., No. 3. Data on 
the latest approved methods of fabri- 
cating and welding titanium and tita- 
nium alloys. Covers forming, cutting, 
blanking, tooling, lubricants; and 
fusion, resistance, flash butt, and 
pressure welding; and brazing. (37) 


Water Soluble Compounds. Rezolin Inc., 
No. RPD-100. Properties, character- 
istics and advantages of a new line of 
hot-melt, water-soluble compounds 
used in the production of reinforced 
plastics ducting mandrels, filament 
winding mandrels and pressure ves- 
sels. (38) 


Plastics ‘=minates. Richardson Co., 4 
pp, illus. —iscusses some of the thou- 
sands of uses for punched, machined, 
ground, drilled or turned parts made 
from laminated plastics sheet, tubes 
and rods. (39) 


Molded Plastics. Dayton Rogers Mfg. 
Co., 8 pp, illus. Facilities available 
for providing short run molded ther- 
moplastic and thermosetting parts, in- 
cluding several case histories illus- 
trating molding costs. (40) 


Nonmetallic Extrusions. Sperry Rubber 
& Plastics Co., 22 pp, illus. General 
information, tolerances, and available 
facilities for producing extrusions of 
rubber, plastics and silicones. (41) 


Wire and Cable Terms. Standard Wire 
& Cable Co., 3440 Overland Ave., Los 
Angeles, Cal., 52 pp. Alphabetical list 
of common terms, expressions and 
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units used in the electrical wire and 
cable industry. Write on company 
letterhead directly to Standard Wire 
& Cable. 


High Temperature Laminates. Synthane 
Corp., 2 pp. General description, avail- 
ability and properties of two high 
temperature industrial plastics lami- 
nates, (42) 


Copper-Clad Plastics Laminates. Taylor 
Fibre Co., 2 pp, No. 3.1.25.1. General 
information, characteristics, thickness 
tolerances, and properties of two new 
copper-clad, flame-retardant laminated 
plastics. (43) 


Guide to Ferrous Metallurgy. Tempil 
Corp., 8% x 11-in. chart, illus. Chart 
presents carbon-iron diagram and 
shows important working zones in 
black and in colors; also indicates 
black heat range and characteristic 
hot-body radiant hues. Changes in 
grain size with temperature are 
schematically illustrated at left and 
24 fundamental metallurgical terms 
are defined at right. (44) 


Thermostat Metals. Texas Instruments 
Inc., Metals & Controls Div., 2 pp, 
illus., No. TRU-11. Information on 
how thermostat metal elements can 
be stacked to satisfy performance 
specifications in space that prohibits 
the use of a single element with suffi- 
cient material volume. Also covered 
are rules for determining thermal de- 
flection, mechanical deflection and 
force of each type of assembly. (45) 


Titanium for Missiles. Titanium Metals 
Corp. of America, 14 pp, illus. Case 
histories summarize design considera- 
tions and advantages of using tita- 
nium in missiles. (46) 
TFE Mechanical Components. Tri-Point 
Plastics Inc., 6 pp, illus., Vol. 1, No. 5. 
General description of facilities for 
extruding, machining and molding 
TFE mechanical components. (47) 


High Temperature Steels. United States 
Steel Corp., 88 pp, illus. Discusses the 
nature of creep, measurement of flow 
under stress at elevated temperature, 


factors affecting high temperature 
properties, and behavior of steels at 
elevated temperatures. Includes speci- 
fications, heat treatment, composition, 
tensile properties, creep and rupture 
properties, and effect of time and 
temperature on impact strength and 
hardness of 21 different high tempera- 
ture steels. (48) 


Superalloy Casting. WaiMet Alloys Co., 
4 pp, illus. Stress rupture properties, 
mechanical properties, chemical com- 
position, and other data on a super- 
alloy casting. (49) 


Corrosion Resistant Coating. Wal] Col- 
monoy Corp., Stainless Processing 
Div., 2 pp, No. 4.5. Physical, chemical 
and fabrication properties; applica- 
tion methods; thickness specifications; 
and fusing procedures for a corrosion 
and abrasion resistant diffusion coat- 
ing. (50) 


Graphite. Wickes Corp., U. S. Graphite 
Co. Div., 8 pp, No. G-12. Properties, 
applications, and other data on graph- 
ite. (51) 
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e Parts ¢ Forms 


Porcelain Enameled Stee! Sandwich Pan- 
els. Alliance Ware, Inc., Wall Div., 4 
pp, illus., No. 3c/AL. Design informa- 
tion, sizes, colors, installation data 
and features of porcelain enameled 
steel sandwich panels. (52) 


Stainless Steel Castings. Alloy Casting 
Institute, 8 pp, illus, Standard desig- 
nations, chemical composition, uses, 
heat treatment and fabrication of 
heat and corrosion resistant stainless 
steel castings. (53) 


Aluminum-Coated Steel Wires. Page 
Steel & Wire Div., American Chain & 
Cable Co., Inc., 6 pp, illus., No. DH-53 
7B. Properties and uses of hot-dip 
and aluminum-coated steel wires and 
wire products. (54) 


Viny!-Metal Laminate. American Nickel- 
oid Co., 6 pp, illus. Specifications, 
uses and fabrication of a vinyl-metal 
laminate available in sheets, strips 
and cuts. (55) 


Forged Steel Rings, Flanges. Baldwin- 
Lima-Hamilton Corp., Steel Works 
Div., 12 pp, No. 10,000. Design ad- 
vantages and cost-cutting applications 
of forgings in industria] processing 
equipment. (56) 


Stainless Steel Parts. G. O. Carlson, 
Inc., 2 pp, illus. Shows typical stain- 
less steel items produced to customer 
specifications. (57) 
Steel Springs. Crucible Steel Co. of 
America, Spring Div., 48 pp, illus. 
Properties and uses of heavy duty 
steel springs. (58) 
High Alloy Castings. Duraloy Co., 20 
pp, illus., No. G-159. Physical proper- 
ties of corrosion resistant, heat resis- 
tant and abrasion resistant high al- 
loys used for static, centrifugal and 
shell molded castings. (59) 


Stainless Steel. Eastern Stainless Steel 
Corp., 4 pp, illus. Describes Type 321 
SW grade of sheet and plate resulting 
from new method of melting ingots. 

(60) 
Rolled Stee! Rings. Edgewater Steel Co., 
12 pp, illus. Describes and illustrates 
a process by which rolled steel rings 
are formed from solid blocks of steel. 

(61) 
Stainless Steel. Electric Steel Foundry 
Co,, 12 pp, illus., No. 5. Mechanical 
properties of cast and wrought stain- 
less steels after heat treating at 800 
to 1200 F. (62) 


High Purity Metals. Firth Sterling, Inc., 
8 pp, illus. Room and elevated tem- 
perature properties, grain structure, 
chemical composition, forgeability and 
uses of high purity steel alloys melted 
by the Hopkins process. (63) 
Cold Drawn Steel Tubing. Jones & 
Laughlin Steel Corp., Electricweld 
Tube Div., 4 pp, illus. Tolerances, 
finish, burst pressures and available 
sizes of cold drawn steel tubing. (64) 
Pressed Parts. Lenape Hydraulic Press- 
ing & Forging Co. Catalog shows 
numerous parts press formed by this 
company. (65) 


Welded Assemblies. R. ©. Mahon Co., 1 
p, illus. Shows the use of welding in 
the construction of various assemblies. 

(66) 


Expanded Metal. Penn Meta! Co., Inc., 
4 pp, illus., No. 510-EM. Sizes, dimen- 
sions, weights and uses of small, me- 
dium and large-mesh expanded metal. 

(67) 


iron Powders. pi ee Corp., 8 pp, illus. 
Chemical and physical properties, and 
composition of hydrogen-reduced iron 
powders. (68) 
Stainless Steel Tubing. Republic Steel 
Corp., Steel & Tubes Div., 12 pp, illus. 
Technical points to be considered 
when purchasing or specifying welded 
stainless steel tubing. (69) 
Steel Tubing. Rome Mfg. Co., Div. of 
Revere Copper and Brass, Inc., 12 pp, 
illus. Instructions for determining the 
weights of square and rectangular 
steel tubing. (70) 


Special Metal Shapes. Roll Formed 
Products Co., 8 pp, No. 657. Proper- 
ties and uses of roll formed sections 
made of galvanized, carbon, and stain- 
less steel; brass; clad metal; copper; 
zinc; and aluminum. (71) 


Malleable and Alloy tron Castings. Texas 
Foundries, Inc., 20 pp, illus. Describes 
foundry facilities and provides case 
histories on the use of malleable iron. 

(72) 
Stainless Steel Pipe. Union Steel Corp., 
8 pp, No. U. Characteristics, uses and 
tolerances of stainless steel pipe and 
tubing. (73) 


Steel Strip. American Steel & Wire Co., 
Div. of U. S. Steel Corp., 48 pp, illus. 
Physical properties, dimensions, tem- 

rs and finishes of cold rolled stain- 
ess and carbon steel strip. (74) 


Alloy Metal Powders. Vanadium-Alloys 
Steel Co., Powder Metallurgy Dept., 
8 pp, illus. Information on several 
prealloyed chromium, nickel, stainless 
and iron metal powders. (75) 


Small investment Castings. Vascoloy- 
Ramet Corp., 6 pp, illus., No. VR-470. 
Case histories show the advantages of 
using investment casting for making 
small parts from ferrous and nonfer- 
rous metals. (76) 


Stainless Steel Castings. Waukesha 
Foundry Co., Castings Div., 8 pp, 
illus., No. S Physical properties 
and uses of martensitic, ferritic and 
austenitic stainless steel castings. 


77) 


Steel Products. Wheeling Stee] Corp., 
12 pp, illus. Shows facilities for pro- 
ducing pressed and drawn steel stamp- 
ings, hot rolled electrical sheets, gal- 
vanized sheets, electrolytic tin-plate 
and steek pipe. (78) 


Cold Rolled Metal. Yoder Co., 88 pp, 
illus. Use of cold formed moldings, 
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trim and tubular shapes in a number 
of products. (79) 


Low Alloy Steel Pipe. Youngstown Sheet 
& Tube Co., 4 pp, illus. Chemical com- 
position, physical properties and sizes 
of welded pipe made of a low alloy 
steel consisting of iron, carbon, man- 
ganese, nickel and copper. (80) 


Nonferrous Metals 
© Parts e¢ Forms 


Zinc, Aluminum Die Castings. Advance 
Tool & Die Casting Co., 6 pp, illus. 
Chemical composition and physical 
properties of zinc and aluminum alloys 
used in the manufacture of die cast- 
ings. (81) 
Aluminum Forgings. Aluminum Co. of 
America, Screw Machine Prods., 38 
pp, illus. Properties, uses and heat 
treatment of aluminum forgings. 
Shows facilities for producing alumi- 
num forgings. (82) 
Nonferrous Centrifugal Castings. Ameri- 
can Brake Shoe Co., National Bearing 
Div., 8 pp, illus. Physical properties, 
general description, uses and chemical 
composition of bronze and copper al- 
loys available as centrifugal ora 
Molybdenum. American Metal Climax 
Inc., Climax Molybdenum Co. Div., 12 
pp. Selected data and references on 
binary and more complex diagrams 
pertaining to molybdenum. (84) 


Rare Earths. Lindsay Chemical Div., 
American Potash & Chemical Co., 12 
pp, illus. Describes company’s work 
in the rare earth field. (85) 


Welded Assemblies. American Welding 
& Mfg. Co., Industrial Products Div., 
60 pp, illus. Sizes, weights and fea- 
tures of welded precision assemblies 
made of ferrous and nonferrous 
metals. 


Precision Castings. Morris Bean & Co., 
4 pp, illus. Describes Antioch process 
for producing castings that meet 
waveguide specifications in all bands. 

(87) 


Handling Beryllium. Beryllium Corp., 12 
pp. Presents industrial hygiene as- 
pects of beryllium metal, oxides, al- 
loys and other beryllium products. 

(88) 


Aluminum Bearing Bars. Bunting Brass 
& Bronze Co., 12 pp, illus. Composi- 
tion, properties, advantages, machin- 
ability and specifications for alumi- 
num bearing bars. (89) 


Brass Products. Titan Metal Mfg. Co., 
Div. of Cerro de Pasco Sales Corp., 
24 pp, illus. Dimensional data. proper- 
ties, weights and uses of brass and 
bronze bars, rectangles, squares and 
wire. (90) 


Die Castings. Dollin Corp., 16 pp, illus. 
Facilities for die casting large and 
small parts of zinc and aluminum. 

(91) 
Electrical Resistance Alloys. Driver-Har- 
ris Co., 4 pp, illus., Vol. 18, No. 4. 
Use of electrical resistance alloys in 
appliances, radiant heaters, welding 
machines and heat treating furnaces. 

(92) 
Dry Bearing Material. United States 
Gasket Plastics Div., Garlock Packing 
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Co., 4 pp, No. DU458A. Sizes, dimen- 
sions, tolerances and clearances for 
bushings made of a dry bearing ma- 
terial composed of bronze, lead and 
TFE resin. (93) 
Electrical Contact Materials. Gibson Elec- 
tric Co., 4 pp, illus., No. 601. Proper- 
ties, available forms and uses of sil- 
ver, palladium-nickel, silver-graphite 
and silver-tungsten electrical contact 
materials. (94) 
Die Castings. Latrobe Die Casting Co., 
16 pp, illus. Information on machining, 
finishing, inspection, quality control 
and shipping of zinc, aluminum, tin 
and lead die castings. (95) 
Phosphor Bronze. Miller Co., Rolling 
Mill Div., 4 pp, illus, Composition, 
properties, uses and availability of 
phosphor bronze coils and flat lengths. 

(96) 
impact Extrusions. Mueller Brass Co. 
Mechanical properties and dimensional 
tolerances of round, rectangular and 
square impact extrusions. (97) 
Nonferrous, Ferrous Expanded Metal. 
North American Cement Corp., De- 
signers Metal Corp., 4 pp, illus., No. 
4591. Styles, weights and sizes of 
aluminum and carbon steel expanded 
metal. (98) 
Aluminum, Magnesium Sheets, Tubing. 
A. R. Purdy Co., Inc., 75 pp, illus. 
Stock sizes of aluminum “Mt magne- 
sium sheets, plates and tubing. (99) 
Brass, Aluminum Products. Scovill Mfg. 
Co., 12 pp, illus. Information on such 
products as brass sheet, strip and rod; 
aluminum sheet and rod; metal stamp- 
ings; and aircraft fasteners. (100) 
Expanded Metals. U. S. Gypsum Co., 
8 pp, illus. Describes four expanded 
patterns available in carbon steel, 
aluminum and, in some meshes, stain- 
less steel. (101) 


Plastics & Rubber 
e Parts « Forms 


Plastics Parts. Ace Plastic Co., 2 pp, 
illus, Acrylic, acetate, butyrate, phen- 
olic, epoxy, nylon and polyethylene 
parts made by the company. (102) 
ABS Rigid Plastics Pipe. American Hard 
Rubber Co., Div. of Amerace Corp., 
16 pp, illus., No. CE-80. Corrosion re- 
sistance, fabrication data, dimensions 
and uses of ABS (acrylonitrile-buta- 
diene-styrene) rigid plastics pipe, fit- 
tings and valves (103) 
Epoxy Molding Compounds. American- 
Marietta Co., 24 pp, illus. Molding 
characteristics; physical, electrical and 
chemical properties; and typical parts 
molded from epoxy molding com- 
pounds. (104) 
Rubber Parts. Atlantic India Rubber 
Works, Inc., 158 pp, illus., No. 52. Di- 
mensional data and design informa- 
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tion on natural and synthetic rubber 
grommets, bushings, rings, plugs, 
washers, gaskets and bumpers. (105) 


Standards for Reinforced Plastics Parts. 
Ceileote Co., Inc., 6 pp, illus. Visual 
standards and materials specifications 
for reinforced plastics processing 
equipment and ventilating systems. 

(106) 
PVC Plastisols. Chemical Products 
Corp., 4 pp, illus. Case histories on 
the use of polyvinyl plastisols for 
automotive and bottle seals, sewer 
pipe gaskets and automotive trim 
fasteners. (107) 


Standard Plastics Comp ds and Dies. 
Conneaut Rubber & Plastics Co., 4 pp, 
illus. Lists standard plastics com- 
pounds kept in stock, and illustrates 
in silhouette the many die shapes 
available for extruding. (108) 


Plastics Moldings. Continental-Diamond 
Fibre Corp., 12 pp, illus. Information 
on compression, transfer and injec- 
tion molded plastics parts. Properties 
of molding materials and _ typical 
molded parts. (109) 


PVC Resins. Diamond Alkali Co., 4 pp, 
illus. Advantages and uses of PVC 
copolymers, paste resins, and cold 
blend resins. (110) 


Thermal Insulation. Dow Chemical Co., 
Plastics Sales Dept., 12 pp, illus., No. 
157-57. Design information, physical 
and thermal properties, and installa- 
tion data for a thermal” insulation 
made of polystyrene foam. (111) 





Nylon and Dacron Ropes. E. I. du Pont 
de Nemours & Co., Inc., Textile Fibers 
Dept., 12 pp, No. X-92. Discusses the 


effect of loading on the extension and 
recovery of nylon and Dacron —_ 
(11 


Rubber, Vinyl! Parts. Ohio Rubber Div., 
Eagle-Picher Co., 6 agg No. 715. 
Information on rubber parts, and 
parts. 

(113) 


Plastics Laminates. Farley & Loetcher 
Mfg. Co., Plastics Div., 4 pp. Uses and 
properties of paper and fabric-base 
high pressure plastics laminates. 
(114) 
Polyurethane Rubber. General Tire & 
Rubber Co., Chemical Div., 24 pp, 
illus. Thermal stability, solvent resist- 
ance, adhesion and compounds of a 
polyurethane rubber calle sama 7 
PVC Pipe, Fittings. B. F. Goodrich In- 
dustrial & General Products Co., Plas- 
tic Products Div., 6 pp, illus, Chemical 
resistance, uses, and physical, mechani- 
cal and electrical properties of rigid 
PVC pipe and fittings. (117) 
Cellular Rubber Plastics. B. F. Good- 
rich Co., Sponge Products Div., 8 pp, 
illus. Properties and uses of cellular 
rubber and plastics sheets, shapes, 
tubing and molded forms. (118) 


Polyester Film. Goodyear Tire & Rub- 
ber Co., Films & Flooring Div., 12 pp, 
illus. Physical, electrical and thermal 
properties, chemical resistance and 
uses of polyester films. (119) 
insulation Material. Great American In- 
dustries, Inc., Rubatex Div., 8 pp, 
illus., No. 10b-Ru. Properties, advan- 
tages and uses of a line of closed cell 
polymeric insulation materials. (120) 


molded and extruded vinyl 
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Polyethylene Pipe Compound. Hercules 
Powder Co., 7 pp, illus., No. CP-2. 
Performance and fabricating data, 
and dimensions and tolerances for 
pipe made of a specially developed 
high density polyethylene resin. (121) 


Plastics Laminate. G. B. Lewis Co., 
Plexton Dept., 4 pp, illus. Properties 
and uses of a plastics laminate made 
of fibrous materials and polyester 
resins. (122) 


Filled Nylon. National Polymer Prod- 
ucts, Inc., 4 pp, illus. Sizes, shapes, 
properties and uses of molybdenum di- 
sulfide-filled nylon parts. (123) 


Plastics Extrusions. National Vulcanized 
Fibre Co., 4 pp, illus. Facilities for 
making extruded shapes and fabri- 
cated parts from nylon, acetal and 
chlorinated polyether resins. Advan- 
tages, uses and limitations of the 
three plastics materials. (124) 


Laminated Plastics. Northern Plastics 
Corp., 8 pp, illus., No. 2b/No. Proper- 
ties, availability and fabrication of 
laminated plastics sheets, fabricated 
parts and printed circuits. (125) 


Rigid Polyethylene Plastics. Phillips 
Chemical Co., Plastic Sales Div., 26 
pp, illus. Properties, uses and fabri- 
eating data for rigid polyethylene 
resins. (126) 


Extruded Plastics Parts. Pipco Interna- 
tional Corp., 76 pp, illus. Dimensions, 
colors, weights, and prices for over 
1000 molded and extruded parts made 
of polyethylene, butyrate, vinyl, nylon 
and other thermoplastics. (127) 
Shell Molding. Plastics Engineering 
Co., 18 pp, illus. Analyzes shell mold- 
ing process with description of resins 
developed for manufacturing shell 
molds. (128) 
Reinforced Piastics Products. Structural 
Fibers, Inc., 2 pp, illus. Information 
on reinforced plastics tanks, battery 
cases and other products made by in- 
ternal pressure, matched die and pre- 
mix molding techniques. (129) 
Buty! Rubber Insuiation. Thiokol Chemi- 
cal Corp., 12 pp, illus. Properties of 
butyl rubber for insulating and jacket- 
ing electric wires and cables. (130) 
Acrylic Fiber. Union Carbide Chemicals 
Co., Textile Fibers Dept., Div. of 
Union Carbide Corp., 12 pp, illus. 
Properties and uses of Dynel acrviic 
fiber. Tells how Dynel is made. (131) 
Sponge Rubber. U. S. Rubber Co., U. S. 
KemBlo Sponge Dept., 4 pp, illus. Ap- 
plications, dimensions and _ specifica- 
tions for various types of sponge 
rubbers. (1382) 
Plastics Pipe. National Tube Div., U. S. 
Steel Corp., 28 pp, illus., No. 24. Data 
on unplasticized rigid polyviny] chlor- 
ide pipe, both normal and high impact 
types. : 


Other Nonmetallics 
e Parts @ Forms 


Orion, Dacron Felts. American Felt Co., 
4 pp, illus. Dimensional and thermal 
stability, chemical resistance and 
breaking strength of Orlon and Da- 
cron felts. (134) 
Ceramic Fiber Materiais. Carborundum 
Co. Series of data sheets giving in- 





formation on ceramic fiber insulating 
materials for use at temperatures u 
to 2300 F. (135 
Boron Nitride. Carborundum Co., Re- 
fractories Div., 4 pp, illus. Electrical 
properties, uses, corrosion resistance, 
chemical composition and thermal 
shock resistance of a machinable boron 
nitride. (136) 


Flocked Paper. Cellusuede Products, 
Inc., illus. Sample kit containin 
actual swatches of colored flocke 
paper. Suggestions for cutting, fold- 
ing and printing the flocked paper. 

(137) 
Glass Drain Line System. Corning Glass 
Works, 12 pp, illus., No. PE-30. Prop- 
erties, specifications, available fittings 
and design information on the use of 
glass piping and fittings for disposal 
of corrosive wastes. (138) 


TFE-impregnated Felt. E. I. du Pont de 
Nemours & Co., Inc., Fabrics Div., 4 
pp. Heat and chemical resistance, me- 
chanical properties and potential uses 
of TFE fluorocarbon felts impregnated 
with TFE resin. (139) 


Fused Silica, Quartz. Amersi!l Quartz 
Co., Div. of Engelhard Industries, 10 
pp, illus. Mechanical and electrical 
properties, uses, heat resistance, hand- 
ling information and optical proper- 
ties for fused quartz and silica. (140) 


Felt Products. Felters Co., 22 pp, illus. 
Design information, properties, speci- 
fications and uses of felt and felt 
products, (141) 
Wood Products. Gamble Brothers, Inc., 
28 pp, illus. Shows wood products 
manufactured by the company, includ- 
ing industrial wood parts, chair parts 
and athletic apparatus. (142) 
Molded Pump Cups. Garlock Packing 
Co., 6 pp, illus., No. AD-145. De- 
scribes molded leather and rubber 
pump cups for pump pistons, and hy- 
draulic and pneumatic equipment. 
(14 


Ceramic Parts. Centralab, Div. of Globe- 
Union Inc., 16 pp, illus. Design infor- 
mation, mechanical and _ electrical 
properties, heat resistance, uses and 
chemical resistance of ceramic parts. 

(144) 
Specialty Glass Products. Kopp Glass, 
Inc., 20 pp, illus., No. 553-A. Informa- 
tion on such specialty glass products 
as lenses, filters, warning beacons, 
aircraft panel lights, sight glasses and 
instrument cases. (145) 
Glass Products. Lancaster Glass Corp., 
28 pp, illus. Case histories on the use 
of glass in television tubes, auto dome 
lights, desk sets, refrigerator lights 
and vending machines. (146) 
Carbide Tools. Metal Carbides Corp., 68 
pp, illus., No. 59-G. Information on 
metal carbide tools, dies, blades, wear 
parts and rolls. (147) 
Fiberglass Pipe Insulation. Owens-Corn- 
ing Fiberglas Corp., 8 pp, illus. 
Physical properties, design data, ther- 
mal efficiency and installation data for 
fiberglass pipe insulation. (148) 
Glass Fiber Insulation. Pittsburgh Plate 
Glass Co., Fiber Glass Div., 4 pp, illus. 
Advantages of using glass fibers for 
sound and heat insulation applications. 

(149) 


Carbon Graphite. Pure Carbon Co., Inc., 
12 pp, illus., No. 55. Catalog on car- 


bon graphite for mechanical applica- 
tions, (150) 
Synthetic Fiber Felts. Troy Blanket 
Mills, Industrial Div., 8 pp, illus. 
Strength, dimensional] stability, wear, 
moisture and chemical resistance, and 
uses of a nonwoven synthetic fiber 
felt. (151) 


Finishes ¢ 
Cleaning & Finishing 


Corrosion inhibitor. Allied Chemical 
Corp., Solvay Process Div., 17 pp, 
illus. Use of sodium nitrite in corro- 
sion prevention. (152) 
Chromate Conversion Coatings. Allied 
Research Products, Inc., 28 pp, illus. 
Discusses chromate conversion coat- 
ings for zinc, cadmium, copper, brass, 
bronze, aluminum, magnesium and 
silver. (153) 
Silver Electropiates. Englehard Indus- 
tries, Inc., American Platinum & Sil- 
ver Div., 4 pp. Tells how to silver 
plate ferrous and nonferrous metals. 

(154) 
Metallized Ceramic Coating. Frenchtown 
Porcelain Co., 4 pp, illus. Data on 
Molcote, metal-to-ceramic coating, 
that may be hard soldered up to 
2200 F. (155) 
Nickel Alloy Coatings. Kanigen Div., 
General American Transportation 
Corp., 12 pp, illus., No. 258, Frictional 
properties, abrasion, corrosion and 
salt spray resistance, uses, ductility 
and thermal conductivity of Kanigen 
chemically deposited nickel alloy coat- 
ings. (156) 
Multicolor Enamel. Maas & Waldstein 
Co., 2 pp, No. 520. Data sheet for in- 
dustrial multicolor enamels. (157) 
Hard Surfacing Electrodes. Metal & 
Thermit Corp. File cards give data 
on 88 types and sizes of hard sur- 
facing electrodes and rods. (158) 
Fusion Coatings. Michigan Chrome & 
Chemical Co., 6 pp, illus. Information 
on small particle size plastics pow- 
ders for use in fluidized bed coatings. 
Information also on equipment for 
fluidized bed coating. (159) 
Silicone Costing. Midland Industrial 
Finishes Co., 4 pp, illus. Properties, 
application data, corrosion resistance 
and uses of a silicone coating. (160) 
Metal Cleaners. Northwest Chemical 
Co., 4 pp. Information on immersion, 
electrolytic and spray cleaners for die 
castings, steel, copper and aluminum. 

(161) 
Ultrasonic Cleaning. Oakite Products, 
Inc., 4 pp, illus., No. 16A. Informa- 
tion on Sw the ultrasonic cleaning 
process works, parts most suitable, 
efficient use of equipment, and 
available cleaning solutions. (162) 
Plastisols, Organisols. Reynolds Chemi- 
cal Products Co., Div. of Stubnitz- 
Green Corp., 8 pp, illus. Information 
on plastisols and organisols used as 





To get suppliers’ free literature use 
prepoid post card on pp 47 and 48. 











coatings for paper, steel, bottles, 
gloves, rope, wire and plating vies) 
Removable Coating. Turco Products, 
Inc., 2 pp, No. 67. Describes a solvent 
or alkali removable coating for in- 
shop protection of metallic and non- 
metallic surfaces during storage, 
forming and fabricating operations. 

(164) 
Vv Coatings. U. S. Stoneware Co., 
Postion a Synthetics Div., No. 
187F-1. Chemical and moisture re- 
sistance, adhesive properties and ap- 
plication data for a vinyl coating that 
is applied by hot spraying. (165) 


Joining & Fastening 


Glass-Metal Seal Alloys. Wilbur B. 
Driver Co., 4 pp. Composition, proper- 
ties and uses of three glass-to-metal 
sealing alloys. (166) 
Increasing Fatigue Life of Bolts. Elastic 
Stop Nut Corp. of America, 32 pp, 
illus, No. 5930. Discussion of fatigue 
and its significance with respect to 
threaded high tensile fasteners, and 
methods of increasing and controlling 
fatigue life. (168) 
Screws. Russell, Burdsall & Ward Bolt 
& Nut Co., 8 pp, illus. Advantages 
and specifications of Spin-Lock screws 
available in hex, pan, truss or flat 
heads. (171) 
Speed Nuts. Tinnerman Products, Inc., 
18 pp, illus., No. 353. Seventeen case 
histories describe assembly savin 
achieved through the use of S 
Nut mechanical fasteners. (173) 
Nylon Screws. Weckesser Co., 3 pp, 
illus. Installation data for black nylon 
screws and nuts. (176) 


Methods & Equipment 
e Testing 


Testing Machines. American Machine & 
Metals, Inc., Riehle Testing Machines 
Div., 40 pp, illus. Information on 
power testing machines, indicating 
systems, and a wide range of accessor- 
ies and instrumentation. (177) 
Safety Tools. Ampco Metal, Inc., 24 pp, 
illus. Information on pliers, wrenches, 
chisels and 400 other safety hand 
tools. (178) 
Measuring Surface Roughness. Micro- 
metrical Mfg. Co., 12 pp, illus., No. 
600. General characteristics, specifica- 
tions, advantages and other data on a 
line of equipment used to measure 
surface hardness. (179) 
Electronic Testing Machines. Tinius O]- 
sen Testing Machine Co., 40 pp, illus., 
No. 54, Operating data and specifica- 
tions for standard electronic physical 
testing machines from 500 to 1,000,- 
000-lb capacity. (180) 
Wax Injection Pr Alexander Saun- 
ders & Co., 9 pp, illus., No. WP 57. 
Dimensional data, specifications, fea- 
tures and prices of wax injection 
presses, (181) 
Compacting Presses. F. J. Stokes Corp., 
4 pp, illus., No. 123. Complete _—, 
cations for a line of single punch and 
rotary presses. (183) 
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extolite/reliability - 


for automated production... 


PUNCHES 
CLEAN, 
COLD... 


BTextolite’ 11572 


XXX-P LAMINATE 


To assure superior terminal boards and strips, many fabricators and 
manufacturers of electronic components specify G-E TEXTOLITE 
11572 cold-punch laminate. They find 11572 punches easily — cleanly 
at normal room temperatures, thus assuring accurate punching, time 
after time. As a result, 11572 is not subject to variations of thermal 
expansion which occur in laminates requiring a heating cycle. 


G-E TEXTOLITE 11572 is a high quality, inexpensive paper-base 
laminate recommended for use in electronic applications using high 
voltage at radio frequencies. It has high insulation resistance, low water 
absorbtion and is impervious to solvents used in circuit printing proc- 
cesses. Its outstanding product uniformity assures no variation from 
piece to piece. 

Available as an unclad or copper-clad laminate with 1 or 2 oz. of copper 
on either or both sides, it exceeds standards set by NEMA for XXX-P 
grade laminates. 


If your plans call for a dependable plastic laminate with excellent 
punching characteristics, specify G-E TEXTOLITE 11572. For com- 
plete information write: Laminated Products Department, Section 
MD-50, General Electric Company, Coshocton, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 
COMMUNICATIONS 


For more information, turn to Reader Service card, circle No. 372 
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Materials, forms, finishes 
.. and related products ... 


Advertised in this issue 


USE THIS INDEX TO... 


Keep up to date by looking up the advertisements on those materials in 
which you are most interested, on the pages listed below. 

Get more information on advertised products by circling the key numbers 
found on the advertisements (not the page numbers below) on the free 
postal card, pp 47-48. : 








PAGE NOS. 


Adhesives 96, 243, 246 
Aluminum and its alloys..... 99-100 


Bonding process 
Brazing alloys 
Brazing fluxes 


Carbon, graphite 
24, 30, 193, 196, 198, 26 
‘asting alloys 2, 174, 259 
tastings ..... 217, 226, 250, 268, 269 
Centrifugal 190, 201, 245 
Comttmueus ....02600- 99-100, 177 
Die 2, 22, 108-109, 238, 259 
Heat and corrosion resistant. 33 
Permanent mold 
Plaster mold 
Sand 


Shell mold 201 
Ceramics ..76, 172, 191, 216, 272, 280 
Ceramoplastics 25 
Clad metals 
Cleaning, ultrasonic 
Coatings 

Ceramic : 

Chemical conversion ....120, 205, 

232, 251, 277 


Electroless nickel 


Metallized 


Sodium nitrite 
Cold treating cabinets. . 
Copper and its alloys... .inside front 
cover, 34-5 35, 99-100. 
180, 202, 215, 267 


Drawn, pressed parts.......... 280 


Expanded metals ............. 266 

Extrusions 
Metallic , 238, 280 
Nonmetallic ”412- 113, 
6, 266, 270 


Fabrics, coated 





Note: This index includes all advertisers 
whose copy was received by closing date, 
the Sth of the month preceding month of 
issue. Every effort has been made to 
insure accuracy, but the publisher does 
not assume responsibility for errors or 
omissions. 


PAGE NOS 


Fasteners, mechanicai ... .42, 82-83, 

181, 249, 252, 264, 266 
i od iwc Ken 26, 218, 227, 237 
Finishing equipment 231 
Forgings . .34-35, 37, 43, 204, 265, 272 


Gaskets 112-113, 187, 268 
Sah be ctnedn. sakes 107, 178, 220 


Hard facing alloys 
Heating equipment ........ 25 
High temperature materiais. . 


Impact extrusions 
Indium and its alloys 
Insulation 
Tron 

Ductile 

Malleable 


Laminates, 


Lead and its alloys 


2 
102-103 


plastics...... 54, 70, 111, 
235, 261, 262 


Magnesium and its alloys.. 
Metal forming machines 
Metal powder parts 


- 108, 109 


185, 212, 229, 234 


Metal powders 
Mica, glass-bonded 


Packings 
Perforated materials 
Plastics 

ABS 


Cellulose acetate 

inside back cover 
Cellulose acetate butyrate. . .88-89 
Cellulose propionate 


inside back cover 
Diallyl phthalate 
Epoxies 


Polpomates (nylon) 72-7 199- 200 
Polyesters inside uk k cover 
Polyethylenes . .88-89, 95, 118-119, 

208-209 
Polypropylene 80-81, 93, 257 
Polystyrene .......... 72-73, 84-85 
Urea 58 


y 
Vulcanized fibre............ 281 
Plastics castings 


PAGE NOS. 
34-35, 90, 116- 
117, 239, 252, 264 
Plating processes, solutions. .98, 183 
Precision parts, metal 224, 258 
Precoated & preplatec metals 66, 87 
Pressure vessels 


Plastics moldings 


Rings, nonmetallic ‘ 

Roll formed parts , 

Rubber moldings 94, 112-113, 144, 214 

Rubbers, synthetic. . .6, 45, 68, 91, 94, 
101, 179, 194, 214, "219 


Serew machine parts 
Sealing alloys, glass-metal 221 
Seals 112-113, 179, 187, 268 
Self-adhesive materials 232 
Sheet, hot and cold rolled 
Shims 
Silicones 
Silver and its alloys 
Spinnings 
Spring materials 
Springs 
Stampings, punchings 
Steel 
Bearing 
Heat and corrosion resistant 
32, 66, 196, 197, 27i 
Specialty ....38- 39, 82-83, 182, 189 
Tool and die ........ 207, outside 
back cover 
.21, 74-75, 
196, 273 


Strip, precision rolled ... 


Temperature indicators 
Testing equipment 
Testing service 
Tin and its alloys 
Titanium and its alloys 
Tubed sheet 
Tubing and pipe 
Metallic ...... 23, 44, 60, 77, 82-83, 
114, 122, 166, 258, 275 
pF 36, 172, 236 


86, 104-105, 110 


Nonmetallic 
Urethane foam 
Valves, 
Weldments 
Wire 
Wire forms 
W 00d 
X-ray film 


vacuum 


For free technical literature on all kinds of engineering materials, forms and finishes, see pp 49-53. 
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DAPON (diallyl phthalate) RESIN GIVES A LIFETIME 
SHRINKAGE VALUE OF .001 IN THIS AMPHENOL CONNECTOR 


Specify DAPON (diallyl phthalate) Resin when you need: 


This connector routes many circuits in the Bell 
System’s multi-line ‘‘Call Director’’ at a great 
saving of space and weight. 


About the size of a cigarette lighter, an Amphenol- 
Borg Electronic Corporation connector is used in the 
Bell System’s “Call Director.” This versatile telephone 
can handle as many as 29 outside lines or extensions. 
The working members of this connector are fifty gold 
plated bronze contacts held firmly in a body molded from 
DAPON (diallyl phthalate) Resin. 

Chosen by Amphenol for this application because of 
its dimensional stability and insulating properties, 
DAPON’s superior moldability accommodates the thick 
and very thin sections and lateral cavities of the con- 
nector’s body. DAPON molds easily around metal inserts; 
there is no cracking and little or no after-shrinkage of 
DAPON molded parts after years of service, even under 
elevated temperatures. 


e Low dielectric loss 
e High dielectric strength 
e Superior dimensional stability 
e Excellent arc resistance 
e High volume and surface resistance after high 
humidity-high temperature conditioning 
Write to the address below for FMC’s data sheet 
containing technical information about DAPON, sug- 
gested uses for this resin, and the name of the DAPON 
compounder nearest you. 


FOOD MACHINERY AND CHEMICAL 
CORPORATION 
Dapon Department 
° 161 East 42nd Street, New York 17, New York 


For more information, turn to Reader Service card, circle No. 501 
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PREVIEW 


May 23-26, 1960 
Design Engineering Conference and 


Sth Annual Design 


The Conference 

The Design Engineering Conference, which runs 
concurrently with the Design Show, will cover in 
detail such subjects as new welding processes; fabri- 
cation by explosives; high strength steels; non- 
metallic structural materials; and the mechanical, 
power and control aspects of design engineering. 
(See complete program starting on page 59.) 

The Conference sessions, sponsored by the 
Machine Design Div. of the American Society of 
Mechanical Engineers, will be devoted to the appli- 
cation of space-age materials, design theory and 
techniques to new consumer products. Advances 
made in new materials, fabrication methods, control 
systems, automation, components and computers will 
be considered. 

In addition to the technical sessions, this year’s 
Conference will again have two general sessions—on 
the first and last days. The first general session will 
be devoted to new horizons in engineering design and 
will cover such things as how new design principles, 
relationships and formulas can be applied to develop 
better commercial products. The general session on 
the fourth day will consider the use of computers in 
design. 

In all, thirty-five speakers drawn from the top 
level of the nation’s design engineers will lead the 
discussions. 


Coliseum, New York City 


Engineering Show 


The Show 


The Design Engineering Show, which has be- 
come one of the nation’s largest annual industrial 
expositions, will be even larger and more compiete 
than the extremely successful Show held in Phila- 
delphia last year. Devoted exclusively to the design 
engineer’s needs, the Show will be composed of 
exhibits demonstrating the latest developments in 
engineering materials, services, components and 
product design. 

This year’s Show, sponsored by Clapp & Poliak, 
Inc., will concentrate on “Products of the Future.” 
Technical experts from more than 400 leading com- 
panies will be on hand to give advice, answer ques- 
tions, demonstrate new materials and processes, dis- 
tribute technical data, supply samples of new prod- 
ucts, and conduct performance tests. The exhibits 
have been carefully selected and arranged to provide 
maximum interest and value for those concerned 
with the selection and use of metallic and nonmetallic 
materials; finishes and coatings; forms and shapes; 
fasteners and adhesives; mechanical, electrical, elec- 
tronic and hydraulic components; and research, test- 
ing and other services for product development. (See 
complete list of exhibitors starting on page 63.) 

Visitors will be especially welcome at the MATE- 
RIALS IN DESIGN ENGINEERING booth (No. 2125). 

Preview continued on p 59 





How to Register—tnis year’s Show carries a registration fee of $2, which can be paid any time during exhibi- 
tion hours—from 12 noon to 5:30 p.m., May 28-26 (Monday through Thursday)—at the registration desk in the 
Coliseum, New York. Advance rapid registration forms can be obtained from Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. Registration for the Conference can be accomplished at the ASME desk in the lobby of the 
Coliseum from 9:30 a.m. to noon on Monday, May 23, or from 9. a.m. to noon, May 24-26; advance registration forms 
can be obtained from ASME, 29 W. 39 St., New York. The Conference fee, $5 for ASME members and $10 for 
nonmembers, entitles registrants to attend all Conference technical sessions, as well as the Design Engineering Show 
itself. In addition, each registrant will receive copies of all papers delivered at the Conference. 
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MATERIALS 


Remembered 


for 


IN 


Performance... 


-CYMEL - 
iene 


BEETLE - 


CYMEL 


— BEETLE 
PLASTICS 


CYANAMID MOLDING COMPOUNDS 


SELF-EXTINGUISHING 
HIGH ARC RESISTANCE 


DEPENDABLE ELECTRIC PROPERTIES 
UNDER ADVERSE CONDITIONS 


EXCELLENT ABRASION-RESISTANCE 
CHEMICAL RESISTANCE 


CYMEL 3135—3136 (giass-filled) Additional 
distinctive properties: outstanding electrical 
properties; high impact resistance; extraor- 
dinary flame resistance; good dimensional 
stability. Typical applications: circuit breaker 
boxes; terminal strips; connectors; coil forms; 
stand-off insulators. Specifications: Cymel 
3135 (MMI-30, MIL-M-14E, Federal L-M-181 
Type 8; ASTM D704-55T Type 8); Cymel 3136 
(MIL-M-19061, MMI-5). 


CYMEL 592 (asbestos-filled) Additional dis- 
tinctive properties: resistance to atmospheric 
extremes; high dielectric strength. Typical 
applications: connector plugs; terminal 
blocks; a/c, automotive and heavy duty in- 
dustrial ignition parts. Specifications: 
MiL-M-14E MME; Federal L-M-181 Type 2; 
ASTM D704-55T Type 2, SP1 SPEC NO. 27025. 


CYMEL 1077 (alpha cellulose-filled) Additional 
distinctive properties: Surface hardness, heat 
resistance, unlimited color range. Typical 
applications: appliance housings, shaver 
housings, business machine keys. Specifica- 
tions: MIL-M-14E — Type CMG (in approved 
colors); Federal L-M-181 Type 1; ASTM D704- 
55T Type 1, SP1 SPEC NO. 30026. 


CYMEL 1500 (wood flour-filled)—-CYMEL 1502 
(alpha cellulose-filled) Additional distinctive 
properties: Good insert retention. Typical 
applications: meter blocks, ignition parts, 
terminal strips. Specifications: Cymel 1500 
(MIL-M-14E Type CMG, Federal L-M-181 Type 
6, ASTM D704-55T Type 6); Cymel 1502 (MIL-M- 
14E Type CMG, Federal L-M-181 Type 7; ASTM 
D704-55T Type 7. 


BEETLE® UREA (alpha-filled) Additional dis- 
tinctive properties: Economy of fabrication, 
economy of material, myriad translucent and 
opaque colors. Typical applications: wiring 
devices, home circuit breakers, tube bases, 
appliance housings. Specifications: Federal 
L-P-406A, LC 726-1, ASTM D705-55, Grade 1 
(Arc resistance limits are in process of 
revision by ASTM), SP1 SPEC NO. 27026. 


WRITE FOR COMPLETE TECHNICAL DATA. 


—_Ee¥anamip 


AMERICAN CYANAMID COMPANY «+ PLASTICS AND 
RESINS DIVISION « 30 ROCKEFELLER PLAZA— 
NEW YORK 20, N. Y. OFFICES IN: BOSTON « CHARLOTTE 
CHICAGO « CINCINNATI e CLEVELAND « DALLAS « DETROIT 
LOS ANGELES « MINNEAPOLIS « NEW YORK « OAKLAND 
PHILADELPHIA « ST.LOUIS « SEATTLE « IN CANADA 
CYANAMID OF CANADA LTD., MONTREAL AND TORONTO. 


For more information, turn to Reader Service card, circle No. 325 
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J. J. Chyle—New Weld- 
ing Processes. Current 
approaches to the problem 
of welding the newer met- 
als, and an evaluation of 
pressure welding, fusion 
welding and brazing. De- 
sign of the weldment, cost 
and service requirements 
will be considered. 


Vv. Philipchuk — Metal 
Fabrication by Explosives. 
Latest developments in 
explosive forming in terms 
of quality, tolerances and 
speed. 


A. M. Halli—Use of High 
Strength Steel. Proper- 
ties, available forms, and 
applications of low alloy 
hardenable steels, chro- 
mium hot work die steels, 
martensitic stainless steels, 
precipitation hardenable 
steels, and cold _ rolled 
stainless steels. 


W. E. Dirkes—Nonmetal- 
lie Structural Materials. 
An approach for obtaining 
optimum properties of non- 
metallic structural mate- 
rials, especially composite 
materials. Included are 
glass-reinforced __ plastics 
and adhesives, sandwich 
construction materials, ab- 
lation materials and ma- 
terial systems. 

Subjects above will be cov- 
ered at Materials Sessions. 








Program of 
Technical Sessions 


Monday, May 23 


9:45 a.m. 


General Session (New Horizons in 
Engineering Design) 


Co-Chairmen: Dr. HUGH L. DRYDEN, deputy 
administrator, National Aeronautics and 
Space Administration; Dr. ARTHUR R. 
KANTROWITZ, director, Avco-Everett Re- 
search Laboratory, Div. of Avco Corp. 

Panel Members: WILLIAM R. GALL, chief of 
design section, Reactor Experimental En- 
gineering Div., Oak Ridge National Lab- 
oratory; VARICK D. SCHWARTZ, assistant 
project manager, Army Boiling Water 
Reactor Project, Combustion Engineer- 
ing, Inc.; GEORGE P. SUTTON, chief scien- 
tist, Advanced Research Projects Agency, 
Dept. of Defense; ELMER P. WHEATON, 
vice president-engineering, Missiles and 
Space Systems, Douglas Aircraft Co., Inc. 


| day, May 24 


9:30 a.m.—Three concurrent sessions 


Materials Session (Fabrication) 


Co-Chairmen: HEMENWAY R. BULLOCK, senior 
engineer, Metallurgical Laboratory, Gov- 
ernment Equipment Div., Raytheon Co.; 
JOHN ALICO, manager, New York Office, 
Day and Zimmerman. 

Speakers: 

“New Welding Processes,” JOHN J. 
CHYLE, director of welding research, A. 
O. SMITH CoRP. 


“Metal Part Fabrication by Explosives,” 
VASIL PHILIPCHUK, manager, Special Proj- 
ects Dept., National Northern Div., 
American Potash & Chemical Corp. 
Program continued on p 61 
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Custom Made OSTUCO Tubing..... 


gets your product off the ground 


OSTUCO tubing is the exact tubing you need for your product 
because OSTUCO Tubing is CUSTOM MADE for your product. 
Your order is manufactured to your own specifications to 
produce steel tubing especially for your application—the pre- 
cise grade, analysis, size, shape, special anneal and tolerances 
best suited to your own needs. 

Ohio Seamless Tube produces both seamless and electric 
welded steel tubing—is prepared to form many finished or 
semi-finished tubular parts to your designs. 

To get the most from your next steel tubing order, use 
Custom Made OSTUCO TUBING. Contact your nearest Ohio 
Seamless representative, or send part drawings to the plant at 
Shelby, Ohio— Birthplace of the Seamless Steel Tube Industry 


in America. A-2168A 
Model illustrated built to 3.5 mm scale. 


SEE US AT BOOTH 629— DESIGN ENGINEERING SHOW 
MAY 23-26 


1g OHIO SEAMLESS TUBE 


ont? 
“a Division of Copperweld Steel Company + SHELBY, OHIO 


Seamiess and Electric Resistance Welded Stee/ Tubing * Fabricating and Forging 


For more information, turn to Reader Service card, circle No. 523 
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Power and Control Session (Reliability) 


Co-Chairmen: FRANK MCGINNIS, director, 
Reliability and Quality Control, Sperry 
Gyroscope Co., Div. of Sperry-Rand; 
NICHOLAS OSIFCHIN, military development 
engineer, Bell Telephone Laboratories, 
Ine. 

Speakers: 

“Reliability Prediction as a Design Tool,” 
THOMAS C. REEVES, director of product 
assurance, RCA Defense Electronic Prod- 
ucts. Div. 

“Impact of Reliability on Design,” HARRY 
R. POWELL, member of senior staff, Space 
Technology Laboratories. 


Mechanical Session (Hydraulics) 


Co-Chairmen: EDWARD M. GREER, presideni, 
Greer Hydraulics, Inc.; JOHN A. FARRIS, 
manager, engineering liaison, Aircraft 
Porous Media, Inc., Pall Corp. 

Speakers: 

“Trends and Factors Influencing Hydrau- 
lies,” EDWARD BROWN, director of engi- 
neering, Machinery Hydraulic Div., 
Vickers, Inc. 

“Hydraulic Fluids—Today and Tomor- 
row,” RICHARD L. LESLIE, supervisor, 
Fluids and Chemistry Group, Research 
and Development Dept., Vickers, Inc. 


9:30 a.m.—Three concurrent sessions 


Materials Session 
(Steels, Nonmetallics) 


Co-Chairmen: ALBERT R. MEeEap, staff engi- 
neer, Manufacturing Engineering Dept., 
Grumman Aircraft Engineering Corp.; 
EDWARD N. HEGGE, deputy director, Water- 
town Arsenal Laboratories, U. S. Army 
Ordnance Arsenal. 


Speakers: 
“Some Considerations in the Use of High 
Strenzth Steels,” A. M. HALL, division 
chief, Battelle Memorial Inst. 
“Increasing the Performance of Non- 
metallic Structural Materials,” W. E. 
DIRKES, chief, Plastics Branch, Materials 
Laboratory, Wright Air Development 
Center. 


Power and Control Session “ al 
(Control Systems) j 


a 

Co-Chairmen: Dr. E. L. HARDER, director, 
Analytical Dept., Westinghouse Electric 
Corp.; JoHN T. LYNCH, manager, Elec- 
tronic Dept., Burroughs Corp. 

Speakers: 
“Analysis of Control Systems by Analog 
Computers,” WILLIAM E. SOLLECITO, sys- 
tems analysis engineer, General Engi- 
neering Laboratory, General Electric Co. 


“Computers in Control Systems,” Dr. 
ARTHUR S. ROBINSON, assistant chief en- 
gineer for Advanced Electronic Research 
& Development, Eclipse-Pioneer Div., 
Bendix Aviation Corp. 


Mechanical Session (Automation) 


Co-Chairmen: GEORGE F. HAWLEY, director of 
development and engineering, Automation 
Engineering Laboratory, Ine.; ALLAN 
HARVEY, president, Dasol Corp. 

Speakers: 

“Concept of Modular Design for Mechan- 
ized Assembly,” A. A. LAWSON, consult- 
ing project engineer, Melpar, Inc. 


“Basic Design Parameters for Automatic 
Assembly,” ROBERT ESKEN, supervisor, 
Engineering & Sales Application, Auto- 
metrology Section, Sheffield Corp., Sub. 
of Bendix Aviation Corp. 


9:30 a.m. 


General Engineering Session: 
(Computers) F: 


Co-Chairmen: Dr. JuLIUS S. ARONOFSKY, 
manager, Electronic Computer Center, 
Socony-Mobil Oil Co., Inc.; RAYMOND 
PAYNE, supervisor, Engineering Computer 
Section, Worthington Corp. 

Panel Members: E. F. MAGNUSSON, mathema- 
tician, Control Programming, General 
Engineering Laboratory, General Electric 
Co.; GEORGE RYCKMAN, supervisor, Data 
Processing Group, General Motors Re- 
search Laboratory, General Motors Corp.; 
Dr. AARON FINERMAN, manager, Digital 
Computing and Data Processing Div., 
Republic Aviation Corp. 
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ROLL-BOND~ by OLIN opens up new dimensions in product design! 


Roll-Bond ‘‘inflated”’ 
aluminum sheet is light, 
strong, decorative, 
leak-proof, highly 
conductive. It can float, carry 
heat, coolants, gas, air, 
fluids, wiring. Call Olin 
engineers let them 
help you investigate 
new possibilities 
for product design! 





TRANSFORMER 
COOLING 





Your inquiry will bring you free preliminary 

analysis of Roll-Bond in your design application 

... free illustrated booklet explaining 

Roll-Bond design, possible applications. =, -~-ROLL-BOND-— 
Contact Olin Mathieson today! : PRooUcTs 
Metals Division, Roll-Bond Products, East Alton, Ill. 


For more information, circle No. 460 
OLIN MATHIESON METALS DIVISION “inflated” 
MA Producers of: Roll-Bond, Western Brass and Olin Aluminum aiuminum sheet 






Exhibitors Sth Annual Design Engineering Show 


A-F Engineering 

A'G’A Div., Elastic Stop Nut Corp. 
of America 

AMP Ine. .. 

A, P. M. Corp. 

Aeme Chain Corp. 

Aeme Steel Co. . 

Acro Div., Robe rtshaw- Fulton Controls 
Co. F peeves ° 

Adams & Westlake Co. 

Aeroquip Corp. 

Aetna Ball & Roller Bearing Co. 
lircraft & Missiles Manufacturing. 

Air-Maze Corp. 

Alemite Div., Stewart- Warner Corp.. 

Louis Allis Co. ee ey .1712, 

Alloy Products Corp. 

Aluminum Co. of America 

Amco Engineering Co. 

American Laubscher Corp. 

American Metal Climax Corp. 

American Nickeloid Co. 

American Sealants Co. 

American Smelting and Refining Co.. 

Ampco Metal, Inc. ... 2 

Amplex Div., Chrysler ‘Corp. 

Anaconda Metal Hose Div., American 
3rass Co. 

Anchor Plastics Co., 

Applied Hydraulics & Pneumatics... 

Arch Instrument Co. 

Arguto Oilless Bearing Co. 


Armeo Steel Corp. be nogeeen nde 


Artus Corp. : , 
Arvin Industries, Inc. , 2219, 


Arwood Corp . sencekeen 


Associated Spring Corp. . 1924, 


Atlas Chain & Mfg. Co. ........1916- 


Auburn Mfg. Co. 
Automatie Switch Co. 
futomotive Industries 
Avery Label Co., Decorative Products 
Dept. 


Barry Controls Inc. 

Battelle Memorial Inst. 

Morris Bean & Co. 

Beaver Precision Products, 

Beemer Engineering Co. 

Bendix Computer Div., 
tion Corp. 

Bendix Foundries, 
Corp 

Benton 
Inc. , 

Beryllium Corp. 

Binks Mfg. Co. 

Borg-Warner Corp., Wooster Div. 

Boston Gear Works 

Boyle Engineering Laboratory Div., 
Rotherm Engineering Co., 

W. H. Brady Co 

Brass & Bronze Ingot Inst. 

Bridgeport Thermostat Div., 
shaw-Fulton Controls Co. 

Bristol Co. 

Brook Motor Corp. 

Browning Mfg. Co. 

Brush Beryllium Co. 

Buchanan Electrical Products Corp. 


Bendix Avia- 
Bendix Aviation 


Harbor 


Engineering Works, 


Robert- 


Bunting Brass and Bronze Co. 
Burling Instrument Co., 


Camloc Fastener Corp. 
Canada, Dept. of Commerce 
1308, 1312, 
Carr Fastener Co., Div. of United- 
Carr Fastener Corp. 
Casting Engineers, Inc. 
Celanese Corp. of America.1239, 1336, 
Century Electrie Co. 
Cerro de Pasco Sales Corp. 
Chain Belt Co. 
Chart-Pak, Inc. 
Chemiquip Co. 


2235 
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1038 
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928 
1134 

732 
1714 
1240 
2032 

337 
1130 
1825 
2418 
1009 

904 
1612 
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1236 
2103 
1111 


726 
$17 


2221 

119 
1926 
1920 
1505 


. 1439 


928 


535 


1624 
328 
220 
236 

1127 


121 


1814 
1304, 
1320 


530 
2334 
1237 


, 1539 


1204 
526 


227 





Cherry Electrical Products Corp. 
Chicago-Allis Mfg. Corp. 
Chilton Co. 
Chromalloy Corp. 
Circle F Mfg. Co. 
Clad-Rex Div., Simoniz Co. 
Cleveland Graphite Bronze Co.. 
of Clevite Corp. oaidaiwe 
Cleveland Worm & Gear Co. 
Climax Molybdenum Co., Div. 
American Metal Climax Inc 
Coating Products, Inc. 
Cobalt Information Center 
Cobehn, Inc. 
Colonial Rubber Co. 
Columbus Coated Fabrics Corp 
Columbus Electric Mfg. Co. 
Commercial Filters Corp. 
Conneaut Rubber & Plastics Co. 
Conover-Mast Publications 
Continental-Diamond Fibre Corp.. 
Control Devices, Div. of Minneapolis- 
Honeywell Regulator Co. 1202, 
Cooper Alloy Corp. 
Coors Porcelain Co. 
Copper & Brass Research Assn.. 
Corbin Cabinet Lock Div., American 


Hardware Corp. .... ; .214, 


Corbin Hose Clamp Div., American 


Hardware Corp. ..... | 


Corning Glass Works ‘ 1507, 
Cramer Controls Corp. 
Crane Packing Co. 


Crawford Fitting Co. .921, 


Cullman Wheel Co. 

Curtis, Quinlan, Keene & 

Curtiss-Wright Corp., 
Metal Div. 


Marquette 


D. S. D. Mfg. Co. 
Dayton Rubber Co. 
De Laval Steam Turbine Co. 
Dearborn Glass Co. 


Deluxe Coils, Inc. ........  ( 


Design News 
Detroit Controls Div., American Ra. 
diator & Standard Sanitary Corp.. 
Deutsch Fastener Corp. 
Diamond Chain Co., Inc. 
Disogrin Industries 
Dixon Corp. ...... 
Dixon Sintaloy Inc. 
Dobeckmun Co., Div. 
eal Co. . 
Dodge Mfg. Corp. ... 
Doehler-Jarvis Div., 
Co. 
Dow Corning Corp. 
Drop Forging Assn. : 
Ductile Iron Div., International Nickel 
Co., Ine. 
Duff-Norton Co. .. > 
E.1I.du Pont de Nemours ‘& Co., Ine. 
Elastomer Chemicals Dept 
Film Dept. 
Polychemicals Dept. ... .1421, 
Orchem Dept.—Freon Div. 
Durakool, Inc 
Durametallic Corp 
Dynamic Gear Co, Inc. 
Dzus Fastener Co., Inc. 


of Dow Chemi- 


Nat ional Lead 


Eastman Chemical Products, Inc. 
Chemicals Div. 
Plastics Div. 
Eaton Mfg. Co. 
1337, 1430, 
Ebert Electronics Corp. 
Eclipse Machine Div., 
tion Corp. 
Elastic Stop Nut Corp. 


2004, 2006, 
1482, 1487, 


Bendix at 
of America 
2216, 
Electrical Design News 
Electrical Manufacturing 
Electro Metallurgical Div., 
Carbide Corp. , 1412, 


1613 


1203 
300 
1108 


529 


216 


216 
1509 
2333 

512 

923 
2225 


215 


829 


407 
1607 
833 
431 
$26 
734 


1230 
315 
424 
219 

1206 

2102 


2121 
1834 


2026 
1915 
832 


2000 
516 


1409 
1413 
1520 
1502 
1708 
1912 
1104 

735 


1626 
2012 


1534 


2990 


1420 





Engineered Plastics, Inc., American 
Sinterings Div. 

Engineered Precision Casting Co. 

Enjay Co., Ine. 

Eriez Mfg. Co. saad 

Ethylene Chemical Corp. 28, 1030 


Falstrom Co. 

Farley & Loetscher Mfg. Co. 

Farval Corp. 

Fasson Products 

Fay-Garrettson Inc. 

Faultless Caster Corp. 

Fawick Airflex Div., Fawick Corp. 
1136, 1138 

Fenwal Inc. 

Fiberfil, Ine. 

Flexonies Corp. 

Florida Development Commission. . 204, 

Foote Bros. Gear and Machine Corp. 828 

Franklin Electric Co., Ine. 1705, 1707 

H. B. Fuller Co. 


Garlock Packing Co. 
E. D. Geoffrey Garth and Asso.... 
Gast Mfg. Corp. 
General Controls Co. 
General Electric Co. 
1724, 1726, 1728, 1730 

General Fireproofing Co. 
Glass Laboratories, Inc. 
B. F. Goodrich Aviation Products, 

Div. of B. F. Goodrich Co. 
Graham Transmissions, Inc. 
Grand Sliding Mechanism Inc. 
Greene, Tweed & Co. 
Gries Reproducer Corp. 
Groov-Pin Corp. 


HPL Mfg. Co. a stein eee eee 

Hamilton Mfg. Co. , .. 2230 

Handy & Harman ; 5, 1717 

Hansen Mfg. Co. .. 628 

Hartford Steel Ball Co., i wessese Bee 

John Hassall, Inc. 

Haynes Stellite Co., Div. of Union 
Carbide Corp. 1408, 1412, 1420 

Heim Co. 

Heli-Coil Corp. 

Heyman Mfg. Co. 

Hilliard Corp. 

Hitchiner Mfg. 

Hoke, Inc. 

Hoover Ball and Bearing Co. 

E. F. Houghton & Co. 

Hungerford Plastics Corp. 

Hunter Spring Co. 

Hydroforming Co. of America, Inc... 


Illinois Tool Works ..1629, 1631 
Imperial Brass Mfg. Co. 

Industrial Equipment News 

Industrial Publishing Corp. 

Industrial Research 

Industrial Tectonics, Inc. 

Instrument Specialties Co., » ee 
International Nickel Co., Inc....1815, 1819 
International Packings Corp. 

Tron 


Janette Electric Mfg. Co. 

Janney Cylinder Co. 

Johnson Bronze Co. 

Jones & Laughlin Steel Corp., § 
less & Strip Div. 


Kaiser Aluminum & Chemical Sales, 
Ine. 

Kaydon Engineering Corp. 

Kennametal Inc. 

Keystone Bolt and Nut Corp. 
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Here’s the fast, economical way to 
protect vital parts and equipment 
against temperatures up to 4600°F 

. extreme abrasion . . . electrical 
energy .. . erosion and corrosion. 
Simply apply ROKIDE Ceramic Coat- 
ings — hard, crystalline refractory 
materials — which provide positive 
protection. 

ROKIDE Coatings are supplied in 
rod form as “Z” Zirconium Oxide, 
“A”? Aluminum Oxide, “C’’ Chrome 
Oxide, “ZS” Zirconium Silicate, and 
“MA” Magnesium Aluminate. To 
apply, rod is heated and the molten 
particles projected at high velocity 
against the prepared surface, where 
they adhere and solidify. 

ROKIDE Coatings are extensively 
used for both military and industrial 
applications such as: missile com- 





Protect modern metals 


and materials 
with ROKIDE” Ceramic Coatings 


ponents, bearing surfaces, extrusion 
dies, furnace and feed rolls, induction 
coils, igniter tips, strain gages, buffing 
fixtures, mechanical seal rings, pump 
shafts, capstan wheels, impellers, 
crucibles, etc. 

ROKIDE Coatings are available from 
a number of strategically located job 
shop applicators or direct from 
Norton Company, Worcester, Mass., 
and Santa Clara, California. Find out 
how they can cut your maintenance 
and production costs. NORTON CoM- 
PANY, 344 New Bond Street, Wor- 
cester 6, Massachusetts. 
*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 
Engineered... EX ... Prescribed 











Write for full details on the 
ROKIDE Coating Process. 


75 years of... Making better products...to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Relractories + Electre-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


For more information, turn to Reader Service card, circle No. 321 
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Exhibitors 


continued 





Laminated Shim Co., Inc. 

Lamson & Sessions Co. 

Lancaster Glass Corp. 

Landis and Gyr, Inc. 

La Salle Steel Co. 

Lead Industries Assn. 

Lear, Inc., Instrument Div. 

Lee Spring Co., Div. of Leetronics, 
Ine. 

Lehigh Chemical Co. 

Leiman Bros., Inc. 

Licon Div., Illinois Tool Works. . 

Lignum-Vitae Products Corp. 

Linemaster Switch Corp. 

Link-Belt Co. ........... 

Lofstrand Co. 

Lord Mfg. Co. 

Lovejoy Flexible Coupling Co. 


MM Enclosures, Inc., affiliated with 


A&P Metal Products Mfg. Corp.... 2 


Machine Design 

Mac-It Parts Co. a 

MacLean-Fogg Lock Nut “Oo. 

Malayan Tin Bureau : ‘ 

Mallory-Sharon Metals Corp. 

Marbon Chemical Div., Borg- Warner 
Corp. “ 

Marlane Development Co., 

Martin Engineering Co. 

Masland Duraleather Co. 

Master Etching Corp. 
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Matthiessen & Hegeler Zine Co. 

Maurey Mfg. Corp. 

Mayline Co., Inc. 

McGill Mfg. Co., 

Mead Specialties Co. 

Mechanical Rubber Products Co 

Meehanite Metal Corp. 

Metal Powder Industries Federation 


Metal & Thermit Corp. 
Micro Switch Div., Minneapolis-Hon- 
eywell Regulator Co. er 
Miller Electric Co. ...... an 
Minnesota Mining and ! . Co. 
1718, 
Mobay Chemical Co. --~1129, 
Modern Industrial Plastics, Inc. 
Moeller Mfg. Co. 


Samuel Moore & Co. .......... 104, 


Morse Chain Co., a Borg-Warner In- 
dustry pike whe ceud 

J. Frank Motson Co. 

Mueller Brass Co. 

Mycalex Corp. of America 


National Beryllia Corp. 

National Tube Div., i States 
Steel Corp. y , 2106, 

National Vulcanized Fibre Co. 

New Departure Div., General Motors 
Corp. 

New England Laminates Co., ‘ 

New Hermes Engraving Machine 
Corp. 

Newark Wire Cloth Co. 
Nicad Sealed Cell Div., 
tional Batteries, Inc. 
Nice Ball Bearing Co. .. 
C. A. Norgren Co. 

Nylok Corp. 


‘Gould-Na- 


Ohio Knife Co. 

Ohio Seamless Tube Div., Copperweld 
Steel Co. 

Olin Mathieson Chemical Corp. 

O’Neil-Irwin Mfg. Co. 

Orange Roller Bearing Co., 

O'Sullivan Rubber Corp. 

Owens-Corning Fiberglas Corp. .. 

Ozalid, Div. of General Aniline s 
Film Corp. 





Palnut Co. 

Panduit Corp. 

Park Nameplate Co., Inc 

Parker-Hannifin Corp. 

Parker-Kalon Div., General American 
Transportation Corp. 

Patron Transmission Co., 

Penn Engineering & Mfg. Corp. 

Penn Metal Co., Inc. 

Pennsylvania Fluorocarbon Co., 

Penton Publishing Co. 

Permacel, Inc. 

Pie Design Corp., — of Ben- 
rus Watch Co., : 

Plan Hold Corp. 

Plastics World 

Poloron Products, Inc. 

Polygon Plastic Co. 

Polymer Corp. 

Poole Foundry & Machine Co. ...... 

H. K. Porter Co., Inc., Riverside- 
Alloy Metal Div. 

Potter & Brumfield, Div. of Ameri- 
can Machine and Foundry Co 

Power Tranamission Desigr 

Precision Metal Molding 

Precision Metalsmith Inc. 

Precision Specialties, Inc 

Pressco Casting and Mfg. Corp 

Product Design & Development 

Product Engineering : 

Purchasing News 


Ramsey Corp., Subsidiary of Thomp- 
son Products, Inc. 

Randall Graphite Bearings, Inc 

Raybestos-Manhattan, Inc.......1810, 

Reed & Prince Mfg. Co. 

Reinhold Publishing Corp., Book Div 


409 
911 
1436 


635 
1440 
1023 
2416 
1032 
1220 

933 


1208 
1001 
1211 
518 
230 
1518 
428 


142 


Reliance Electric & Engineering Co.. 202 


Republic Steel Corp. 

Revere Copper & Brass, 

Reynolds Metals Co. : 

M. H. Rhodes, Inc. ... 

Riegel Paper Co. .. 

Riehle Testing Machines Div. ‘ ‘Ameri- 
ean Machine and Metals Inc. 

Rigidized Metals Corp. 

Robin Products Co. 

Roehlen Engraving Works .......... 

Rogers Publishing Co., Technical 
Services Div. 

Rohm & Haas Co. 

Roller Bearing Co. of Amerie: a 

Rollway Bearing Co., Inc. 

Roper Hydraulics Inc. 

Rosan, Inc. 

Rotherm Engineering Co., I 


SKF Industries, Inc. 

Saginaw Steering Gear Div., General 
Motors Corp. 

Sanders Asso., 

A. Schrader’s Son, Div. of " Scovill 
Mfg. Co., Ine. 

Scully-Jones & Co. 

Sealol Corp. 

Screen Products Co. 

Shakeproof Div., Illinois Tool Works 

1629, 

Sier-Bath Gear and Pump Co., Inc... 

Sifeo Metachemicals Inc. 

Sigmamotor, Inc. 

Simmons Fastener Corp. 

Simplatrol Products Corp. 

Skinner Electric Valve Div., 
ner Chuck Co. 

Snap-Tite, Inc. 

Snow Nabstedt Gear Corp. 

Sola Electric Co., Div. of Basic Prod- 
ucts Corp. 

Southco Div., South Chester ‘Corp.. 

Space/Acronautice 

Space Components, Inc. 

Spaulding Fibre Co., Inc. 

Spencer Chemical Co. 





Spiroid Div., Illinois Tool Works 
1629, 1631 
Stacor Equipment Co. 2322, 2326 
Stahlin Bros., Inc. 
Standard Pressed Steel Co. 
Star Expansion Industries Corp.. 
Sterling Precision Corp. 
Edwin B. Stimpson Co. 
Stokes Molded Products, Div. of Elec. 
tric Storage Battery Co. 
Stow Mfg. Co. 
Stratoflex, Inc. 
Superite Instrument Corp. 
Superior Tube Co. 
Sweet’s Catalog Service, 
F. W. Dodge Corp. 
Sylvania Electric Products Inc. 
Synthane Corp. 
Syntron Co. 


Tann Bearing Co. ......+++++++- 1018, 1020 
Taylor Devices, Inc. 

Thomas & Betts Co., 

Thomas Flexible Coupling Co. 

Thomas Publishing Co. 

F. D. Thompson Publishing Co. 

Thomson Industries, Inc. 

Judson L. Thomson Mfg. Co. ..... 
Arthur Tickle Engineering Works, Inc. 
Tinnerman Products, Inc. ...... 1226, 1228 
Titeflex, Inc. 

Toyad Corp. 

Tubular Rivet & Stud Co. 


Union Carbide Corp. .1408, 1412, 1420 
Union Carbide Plastics Co., Div. of 

Union Carbide Corp. . 1408, 1412, 1420 
Unitech Corp. 416 
United Shoe Machinery Corp. 924 
U. 8S. Eectrical Motors, Inc. .... . 1706 
United States Plywood Corp. 1117 
United States Rubber Co., 

Mechanical Goods Div. .. 1324 

Royalite Div. 1324 
United States Steel Corp. ..2104, 2106, 2112 
U. S. Stoneware Co. 934 
Universal Castings Corp. 1632 
Universal Drafting Machine Corp. 


Valeor Engineering Corp. 

Vanton Pump & Equipment Corp., 
Div. of Cooper Alloy Corp. 

Veeder-Root Inc. 

Vemaline Products Co. 

Vibro-Plus Products, Inc. 

Vickers Ine. 

Viking Pump Co. 


Waldes Kohinoor, 
taining Rings Div. 
John Waldron Corp. 
Warner Automotive Div., Borg-Warner 
Corp. 
Warner Electric Brake & Clutch Co. 1004, 
1006, 1010 
Waukesha Foundry Co. 834 
Weatherhead Co., Fort Wayne Div. 1601 
Web Controls Corp. 1729, 1781 
Weckesser Co. 
Welding Design & Fabrication 
Westinghouse Electric Corp. 
Westline Products Div., 
Lithograph Co. 
Edwin L. Wiegand Co. 
Winsrmith, Inc. 
Wittek Mfg. Co. 
Wolverine Tube Div., 
Heela, Inc. 
T. B. Wood's Sons Co. 
Worthington Corp. 


Zenith Electric Co. 
Zero-Max Co., Sub. of Revco Inc. ... 
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Visit our booth at 
the Design Show 





see How Armco Special Steels Are Used 


To Improve Design and Reduce Costs 


Armco exhibit in Booths 725-726 will feature 
proved applications of Armco 17-4 PH Stain- 
less Steel, Armco ALUMINIZED STEEL and pre- 
sent outstanding new Armco developments in 
zinc-coated steel. 


In the Armco exhibit at the fifth annual Design Engineer- 
ing Show you'll find idea-sparking examples of how Armco 
Special Steels are being used to improve performance and 
cut costs of a wide range of products. 

Metallurgists and engineers will be on hand to give you 
complete information on properties, fabrication, and costs. 


They will be glad to help you determine how the advantages 


of these special Armco steels can be used effectively in your 
products. 
Armco Zinccrip® Steel (zinc-coated ) 
Armco Zinccrip Paintcrip® Steel (zinc-coated, treated for 
painting ) 

Armco ALUMINIZED STEEL (aluminum-coated ) 
Armco Standard and Special Stainless Steels 
Armco ALUMINIZED STEEL and Zinccrip Steel Tubing 
Armco High Strength Steels 
Armco Electrical Steels and Magnetic Alloys 

If you don’t plan to attend the Show, write us for com- 
plete information on any of these grades that interest you. 
Armco Steel Corporation, 1750 Curtis Street, Middletown, 
Ohio. 


ARMCO STEEL 





Armco Division + Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. + The Armco International Corporation + Union Wire Rope Corporation 


For more information, turn to Reader Service card, circle No. 495 
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Corrosion can be prevented 


with SOLVAY SODIUM NITRITE 


Even the finely machined, threaded surfaces of 
tiny screws can be kept free of rust by treating 
them with Sotvay® Sodium Nitrite! 


These screws are identical with one important 
exception. The contents of the right-hand box 
were dipped in a low cost .1% concentration of 
Sotvay Sodium Nitrite to form an invisible 
gamma oxide protective film that guards metal 
surfaces against corrosion. This easy treatment 
works equally well on big metal parts—iron or steel 
sheets, tubes, bars or semi-finished parts during 


Sodium Nitrite * Calcium Chioride « Chlorine « Caustic Soda * Caustic Potash 
Chioroform « Potassium Carbonate * Sodium Bicarbonate « Methyl Chioride 
Soda Ash « Ammonium Chloride « Methylene Chloride * Monochlorobenzene 
Vinyl Chioride ¢ Para-dichlorobenzene * Ortho-dichlorobenzene * Ammonium 
Bicarbonate * Carbon Tetrachloride * Snowflake® Crystals * Hydrogen Peroxide 
Aluminum Chloride * Cleaning Compounds * Mutual® Chromium Chemicals 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


SOLVAY branch offices and dealers cre located in major centers from coast to coast. 


storage or between processing steps. Spray or dip 
it on, in solution—add it to circulating water sys- 
tems—combine it with phosphates for greater 
moisture resistance. In addition, it is reported to 
suppress degradation in aluminum, tin, monel, 
copper and brass. 


Get the details about the many anti-corrosion 
uses of Sotvay Sodium Nitrite and a test sample... 


5 A SS A A I AE OE EAS NT Me A 
| SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N.Y. 


42-50 


Please send me without cost: 

(—0 Test sample of SoLvay Sodium Nitrite 

[] Booklet—“Sodium Nitrite for Rust and Corrosion 
Prevention” 


Name 





Position 





Company 
Phone 
Address__ 
City Zone State 
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IMPACT 
STRENGTH 


IN) PLASHIGS 
INCREASE Wt 
PIMESTOME POLLEN 


The inclusion of FR-S° 195 in 
molding resins gives high impact 
resistance to rugged-use items; 
ends considerable manufactur- 
ing and shipping breakage in 
otherwise fragile products, thus 
reducing costs. Because FR-S 
195 is completely compatible, 
it will not cause finish imper- 
fections due to faulty mixing. 


Firestone offers the largest, most complete line of 
polymers available, plus specially trained tech- 
nical service men to help you produce and market 
your rubber or plastic products. Just write Firestone 
Technical Service, Dept. 27-5, Firestone Synthetic 
Rubber & Latex Co., Akron 1, Ohio. 


Copyright 1960, The Firestone Tire & Rubber Co., Akron, Ohio 


Fi restone 


SYNTHETIC RUBBER & LATEX 


AKRON 1, OHIO ; 
af 5) MAKING THE BEST TODAY STILL BETTER TOMORROW iis a 


a ae, 


For more information, turn to Reader Service card, circle No. 467 
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How to save money and time with 


VAN HUFFEL = METAL SHAPES 


THE 
SLOW 
COSTLY 
WAY 





Expensive time and labor are obviously involved in this 
tee section formed by welding two angles together. Hun- 
dreds of more complicated sections can and are being 
roller die, cold formed by Van Huffel effecting tremendous 
savings in production costs. 


THE FAST 
LOW-COST 
VAN HUFFEL 
WAY 


Here’s how Van Huffel cold forms sections like this economi- 
cally, in continuous lengths from roller dies in any of the 
common metals: hot or cold rolled steel, stainless, high 
strength steels, coated steels, aluminum, copper or brass; 
from coiled strip 4” to 33” wide; in gauges from .003 
to .312. 


MAIL COUPON 
FOR FREE 
OPEN SHAPE 
CATALOG 


VAN HUFFEL 


TUBE CORPORATION e WARREN, OHIO 


eeeeeeeeeeeeee 


Eye | 


Where ideas have been taking shape in metal for over half a century 


For more information, turn to Reader Service card, circle No. 482 
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Moisture-resistant ard low cost Dilecto cams 
for automatic washer and dryer controls. 


70 


SSSI PRO SULGS 


HEAT RESISTANCE 


A 5000° flame has not penetrated a one-quarter- 
inch piece of CDF’s new Dilecto RD-105 laminate 
after ten minutes. The same thickness of cold- 
rolied steel is pierced in less than forty seconds. 


Molded from graphite fabric impregnated with a 
heat (ablation)-resistant phenolic resin, new CDF 
grades RD-105 and RD-115 are being evaluated in 
solid propellant rocket motors. 


Dilecto laminates are only one family of products 
from industry’s largest selection of non-metallic 


structural materials and electrical insulations. 
Vulcanized fibre, silicone rubber, mica, Teflon*, and 
thermosetting moldings are also supplied by CDF. 


CDF can provide both quality and true economy 
in selecting plastic materials best suited to your 
needs. Refer to SWEETS PD file or write to us for 
General Folder 60. 


*DuPont trademark 


CONTINENTAL-DIAMOND FIBRE 


Y@ A SUBSIDIARY OF THE -Af4/ COMPANY +NEWARK 25, DEL. 


Dimensionally stabie, light weight, oil-resist- 
ant Dilecto ball bearing retainer rings. 


grade Dilecto precision switch insulators. 


For more information, turn to Reader Service card, circle No. 474 
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Easily fabricated paper-base, punching 


The correct selection of flux can offer unexpected Silvaloy fluxes are packaged in 65-lb. and 
help in speeding and simplifying production, mini- 30-lb. drums, 5-lb. wide mouth jars (5 to a } 
mizing rejects and lowering costs in low temperature carton), I-lb. and %-Ib. jars. The wide [ 
silver brazing operations. The advantages to be opening of the 5-lb. package makes it a 
gained by “selective fluxing” are sufficiently impor- most practical, time saving dispenser that 
tant to warrant careful, thorough study! also enables the operator to make use of 
Silvaloy offers the most advanced flux develop- every bit of flux in the jar. 
ments in this specialized field. Here, is a complete 
line of fluxes . . . each providing outstanding per- 
formance, enabling you to select the correct flux for 
every possible low temperature brazing operation. 
The extra efficiency of Silvaloy “Selective Fluxing” 
is being proved daily on the brazing production lines 
of the country’s leading manufacturers. 
Call the Silvaloy distributor in your area for con- 
sultation and detailed information or, send for our 
booklet “A Complete Guide to Selective Fluxing for 
Low Temperature Silver Brazing.” 


I N i) U s T R ! E S, ! N Cc. 


AMERICAN PLATINUM & SILVER DIVISION 


231 NEW JERSEY RAILROAD AVE. + NEWARK 5S. NEW JERSEY 


SALES OFFICES: SAN FRANCISCO+ LOS ANGELES* CHICAGOs NEW YORK+ MIAMI+ ORLANDO} DALLAS 


SILVALCOY OIisTRisuTors A.B.C. METALS CORPORATION +s DENVER + AUSTIN-HASTINGS COMPANY. INC.c CAMBRIDGE s WORCESTER+s HARTFORDs BURDETT 
OXYGEN COMPANY.«§ CLEVELAND « CINCINNATI « COLUMBUS +s AKRON «+ DAYTON« YOUNGSTOWNs MANSFIELOse FINDLAYs+ GELTA OXYGEN COMPANY. INC, 
MEMPHIS « EAGLE METALS COMPANY. GEATTLE« PORTLAND + SPOKANE« NOTTINGHAM STEEL &@ ALUMINUM DIV. A. M. CASTLE @ COMPANY+ CLEVELAND 
CLIVER H. VAN HORM CO... INC. 46 NEW OCRLEANS+ FORT WORTH s+ HOUSTON+ PACIFIC METALS COMPANY LTO.+ SAN FRANCISCOs SALT LAKE CiTy 
LOS ANGELES + GAN DIEGOs PHOENIX«s STEEL SALES CORPORATION s CHICAGO+ MINNEAPOLIS @ INDIANAPOLIS « KANSAS CITYs GRAND RAPIOS 
DETROITs ST. LOUISs. MILWAUKEEs LICENSED CANADIAN MANUFACTURER «+ ENGELHARD INDUSTRIES OF CANADA. LTO.e TORONTOs MONTREAL 


For more information, turn to Reader Service card, circle No. 455 
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Joe Foster, President, 
talks about Foster Grant's 
unique experience 

in plastics. 


“What we give away 
is more valuable 
to our customers 
than the resins 
we sell,” 
says Joe Foster. 


To put it in a nutshell — we're problem-solvers! 


Need a color matched? We can match it precisely—and 
fast. Need marketing advice? Foster Grant’s long ex- 
perience as a molder of finished plastic articles is at 
your disposal. Or maybe we can help trim your cycling 
time by mold re-design or machine improvements. 


We’re able to solve our customers’ problems because 
we've piled up a lot of know-how over the years. We 
had to. Back in the old days, there wasn’t any hydrau- 
lic molding...there wasn’t any lubricated plastic... 
there wasn't even injection molding in this country. To 
improve our own operation, we developed all that — 
and more. 


As we led the way, we learned plastics. Inside and out. 
Today, many Foster Grant advances are standard in- 
dustry practices. Maybe our unique position as the only 
resin supplier with molding experience can prove as 
valuable to you as it has to our present customers for 
styrene monomer, and polystyrene, impact polystyrene 
and Nylon 6 resins. 


Why not call or write us today. Foster Grant Co., Inc., 
Leominster, Mass., KEystone 4-6511. 


Foster NT 


Your Partner in Plastics Progress 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in principal cities 


For more information, turn to Reader Service card, circle No. 529 





Where precision is important... 


RR 
use (iss) Amerstrip, the Ou 


USS Amerstrip is a specialty product, 

rolled in quantities that permits 

production on precision machines, tailored 

to the customer’s product specifications. 

When you use USS Amerstrip you get seven 
important “quality controls” not 

obtainable with other manufacturing methods. 


PRECISE WIDTH TOLERANCES 


If your fabricating machines require a special width 
strip that’s just what you'll get with Amerstrip. USS 
Amerstrip can be produced in any width under 24 
inches . . . well within exacting tolerance limits. 


SUPERIOR FINISH 


The finish you get on your Amerstrip order has been 
specially prepared to meet your product's needs. 


PRECISE THICKNESS TOLERANCES 


USS Amerstrip can be supplied in the thickness your 
machines demand. USS Amerstrip is fabricated on 
large production runs down to thickness tolerances 
as close as plus or minus .0005 inches. 


American Steel & Wire representatives are experts in the fabrication and application of 
USS Amerstrip Cold Rolled Strip. Whenever you have a need or problem involving cold roll let these 


experts show you how USS Amerstrip can do it better. Get in touch with our nearest representative 
or write to American Steel & Wire, Dept. 0236, 614 Superior Ave., N.W., Cleveland 13, Ohio. 
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USS and Amerstrip are registered trademarks 





| contr olled cold rolled strip steel 


PREPARED EDGES & SPECIFIC TEMPERS 


Because USS Amerstrip is produced in precision, Whether your product must undergo a deep draw or 
order-size quantities, it can be supplied with the edge other severe forming operation or require a special 
finish you need... square, standard, round, full round temper for rigidity, you'll get the exact temper you 
or bevel. need when you order USS Amerstrip. 


UNIFORM QUALITY THROUGHOUT 


2 / 
my (te DESIGNED FOR END USE 


an Or 
2% 


This is really the sum total of all these 


ass f other advantages. Because USS Amer- 
strip is “Quality-Controlled,” because it 
is engineered to meet your needs, it as- 
sures you smoother, faster operation; a 
better, more salable finished product. 


Whatever the size of your order . . . very large or very 
small, every coil of USS Amerstrip will be uniform 
in finish, in temper, in width and thickness. The use 


pe et ge a will assure continuous production American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala. Southern Distributors 
United States Steel Export Company, New York 


For more information, turn to Reader Service cord, circle No. 465 
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Complex 


METALIZED 


Ceramic Assembly a ae 
Problem? 





Pree: 0005 DIAMETER 
tiaieree 
¥ CLEARANCE 


MICRO INCH METAL 
FINISH HARDWARE 
INTERNAL ATTACHMENT 


CLASS 2 METALIZED EXTERNAL 
THREAD CLASS 3 


THREAD 


Centzalab solves them daily 


The pictured unit shows how CENTRALAB can control the 
manufacturing of precision ceramic-to-metal assemblies to 
extremely close tolerances, no matter how complex the shape, 
how intricate the machining. Let CENTRALAB design and pro- 
duction engineering help you take full advantage of the 
superior electrical and physical properties of High Alumina 
and Steatite ceramics. 

You can achieve improved performance and eliminate produc- 
tion assembly problems by utilizing CENTRALAB’s know-how in 
the specialized techniques of close tolerance ceramic-to-metal 
fabrication. CENTRALAB can handle complex, precision assem- 
blies involving machining of ceramics or metals to + .0002’, 
metalizing of ceramics, cementing, riveting, soldering, 
plating, and stamping. 

For detailed information on how High Alumina and Steatite 
ceramics can solve your electromechanical problems, write 
for free copy of CENTRALAB’s new Ceramic Design Handbook 
(Bulletin No. 42-554), or consult Sweet’s Product Design File 
(folio 4a/ce). 


THE ELECTRONICS DIVISION OF GLOBE-UNION INC. 
946E E. KEEFE AVE. © MILWAUKEE 1, WISCONSIN 
In Canada: P. O. Box 400, Ajax, Ontario 


X-5970 


VARIABLE RESISTORS « SWITCHES e CERAMIC CAPACITORS ¢ PACKAGED ELECTRONIC CIRCUITS e ENGINEERED CERAMICS 
For more information, turn to Reader Service card, circle No. 452 
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WOLVERINE 
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ND TEMPERS TUBING T0 
ENED CUSTOMER REQUIREMENTS 


Do your requirements call for commercial copper or copper alloy tubing in a 
special temper? One perhaps, which will permit tighter bends, withstand 


expansion or contribute to better workability? 


If you do, Wolverine Tube, Division of Calumet & Hecla, Inc., can meet your 
needs either from its normal range of tempers or, on your request, will 


temper your tubing to meet your specifications. 


Wolverine’s normal range of tempers for commercial tubing includes: soft 
annealed (.040 mm. grain size min.) light annealed (.040 mm. grain size max.) 
light drawn (36,000-47,000 psi tensile Rockwell 30T, 30-60) hard drawn 
(45,000 psi min. tensile) (Rockwell 30T-55 min.), Drawn General Purpose 
(36,000 psi min. tensile) Rockwell 30T-30 min. Frequent inspections throughout 
the production process assure that tempers will meet customer requirements. 


Before placing your next commercial tubing order talk to your Wolverine 
sales representative. He can show you the many ways in which Wolverine 
Tube can help you obtain maximum value for your tubing dollar. Write, too, 
for a copy of the Commercial Tube Catalog. 


WOLVERINE TUBE 


DIVISION OF 


Calumet-« Hecla, Inc. 


DEPT. A, 17258 SOUTHFIELD RD., ALLEN PARK, MICH. 


Manufacturers of Quality-Controlied Tubing and Extruded Aluminum Shapes 











5-868 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA + SALES OFFICES IN PRINCIPAL CITIES 
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(e} Which is BEST... 


.o VINYL... 
or ACRYL 


NONE-ior everything! 





New finishes, like new drugs, offer many new 
advantages. Also like new drugs, however, none 
is a cure-all for all needs. 


Neither does successful use in one applica- 
tion assure success in another usage with re- 
quirements that differ, however slightly. 


Some types of acrylics, for example, give 
important advantages as automotive finishes 
where expected durability is a relatively few 
years, where a high gloss is desirable, and 
where appearance can be maintained by clean- 
ing and waxing. 

It has not been established, however, that 
acrylics offer similar advantages for aluminum 
house siding where life expectancies up to 14 
years and more have been established for other 
finishes — and where low gloss and self-cleaning 
are essential to appearance. 

For these reasons, Sherwin-Williams does 


not and will not recommend only acrylics—or 
alkyds or vinyls—to the exclusion of the others. 


Sherwin-Williams manufactures, supplies and 
maintains continuing research in all three 
types of product-finish formulations—as well 
as amines, epoxies, polyesters, latices and 
many others. Sherwin-Williams has made and 
sold acrylic materials as industrial finishes since 
1937, alkyds since 1930, and vinyls since 1936. 

Recommendations by Sherwin- Williams 
Laboratories are not made from the starting 
point of a raw material, but from the starting 
point of the requirements of the end use. With 
the largest laboratory facilities in the world 
devoted exclusively to paint research, this 
approach has been demonstrated to be con- 
sistently successful. 

Sherwin-Williams Technicians will be pleased 
to make recommendations on product finishes 
for any end use— based on consideration of 
all the requirements of the end use, and on 
proved performance data. See your Industrial 
Representative or write The Sherwin-Williams 
Co., General Industrial Div., Cleveland 1, O. 


SHERWIN-WILLIAMS 


PRODUCT FINISHES 
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A statement of importance 
to users of product finishes 
and coated metals, by 
The Sherwin-Williams Co. 


HOW AND 
COMPARE IN IMPORTANT PROPERTIES 





PROPERTY ALKYDS VINYLS ACRYLICS 














Formability Good Superior Fair 








Exposure experience Excellent Excellent Limited 





Erosion resistance Good Excellent Unknown 





Hardness /flexibility Good Excellent Good 





Chemical resistance Good Excellent 





a ee ee 


Pressure-marking resistance Excellent Excellent 





Economy of cost 1 (Lowest) 


 vewcuan’ ) ( SUPERCLAD’) f SUPERCLAD’) 
\ j \ 500 \ 600 | 


ALKYD AMINE ACRYLIC 


AND 
VINYL ALKYD MODIFIED VINYL 


ENAMELS ENAMELS 
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Beats the Heat! Housewares made of Escon get repeated Fresh Point of View! Polypropylene is 2 to 4 times more 
use without warpage. That’s because the heat resistance of impermeable to gases and liquids than other thermoplastics. 
polypropylene is greater than any other polyolefin. This This means freshness stays in, outside elements can’t enter. 
makes it the desired material for such items as colanders, This makes Escon ideal for canister sets, bread boxes and 
drainboards, dishpans, tumblers and lighting grilles. cookie jars—which can be snap-fitted or self-hinged. 





Cool Item! Escon is excellent as a food crisper for several New Idea! Escon can be undercut at high speed production 
reasons. It won’t absorb strong food odors and, when properly cycles. Such items as clothes hampers can be molded in single 
molded, has the ability to take normal cold without cracking. flat pieces of various colors, then snap-locked for assembly 
The design possibilities with versatile Escon are limitless, and hinging. This means manufacturers can ship more prod- 
providing the opportunity to expand existing markets. ucts in less space... retailers will use less storage space, too. 


ESCON POLYPROPYLENE CATCHES HER 


Important news for molders and designers . .. Escon polypropylene is 
here! It’s the amazing thermoplastic ideally suited to your product needs. 


Versatile Escon is easy to work with! It can be injection and com- 
pression molded, extruded, thermoformed and heat sealed. The injec- 
tion molder can start at stock temperatures of 400-450°F., for small 
items ... slightly higher for larger ones. In addition, gates and runners 
for Escon could be of the conventional type, and normal clamp pres- 
sures would be employed when molding it. And Escon molds easily — 


EXCITING NEW PRODUCTS 


PLASTICS 
ENJAY COMPANY, INC.., 15 West 51st Street, New York 19, N.Y. 
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EYE WITH NEW BEAUTY AND VERSATILITY 


without warpage! Because of its low density, this amazing thermo- 
plastic resin yields more pieces per pound. 

For the designer, the high strength of Escon plus its excellent chemical 
and abrasion resistance allows accurate production of fine and intricate 
designs with high surface gloss. 

And because polypropylene offers greater heat resistance than any 
other polyolefin, products manufactured from Escon can be readily 
sterilized by heat or chemical means. *Trademark 


THROUGH PETRO-CHEMISTRVY 


Akron « Boston « Charlotte « Chicago Detroit « Los Angeles « New Orleans « Tulsae Toronto 


Escon can help you make a better 
product! For technical assistance 
or to order Escon, contact the 
nearest Enjay office. 


PLASTICS 


For more information, turn to Reader Service card, circle No. 356 
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REPUBLIC HIGH-PERFORMANCE PRODUCTS 


FOR DESIGNERS AND ENGINEERS 


design and produce higher strength structural parts than ever before achieved with ferrous 


powders. And, at lower manufacturing costs than obtainable with copper infiltration. 
HS6460 is capable of a minimum tensile strength of 60,000 psi at 6.4 density as sintered— 
100,000 psi after heat treatment. Excellent carbon compatibility enhances its ability to be 


heat treated. Chemical composition, physical properties, and test evaluations on HS6460 are 
contained in Booklet ADV. 1028. Mail the coupon for your free copy. 
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REPUBLIC ELECTRUNITE® MECHANICAL TUBING was selected 
as the optimum design material for rotor shafts in scroll- 
type blowers manufactured by Buffalo Forge Company. 
ELECTRUNITE shafts—in sizes 3” to 34%” O.D., 8-gage—are 
bored at each end and a bearing plug inserted. True 
concentricity of ELECTRUNITE eliminates the need for surface 
machining . . . assures careful balance and high operating 
efficiency at speeds up to 2300 rpm. ELECTRUNITE uniformly 
requires only .015 stock removal from tube ends for posi- 
tioning of bearing plugs. Mail the coupon for more data on 
ELECTRUNITE Mechanical Tubing, carbon or stainless steel. 


REPUBLIC NYLOK® SELF-LOCKING FASTENERS provide a 
single-unit answer to vibration, shock, and tension. A 
permanent nylon insert forces mating threads together for 
maximum holding power in any position. The relatively 
inert nylon resists age and moisture—is unaffected by 
temperature extremes; its natural resiliency permits easy 
adjustment and repeated use. Republic Nylok Fasteners are 
non-galling and require no lubricants. Send coupon for 
descriptive literature; specify bolts or nuts, or both. 


REPUBLIC HIGH STRENGTH STEELS eliminate excessive weight 

. add toughness, resistance to abrasion and corrosion. 
When mobile equipment is designed and engineered to take 
full advantage of Republic High Strength Steels, weight 
savings up to 50% are possible, with no sacrifice of 
performance or safety. High Strength Steels are produced 
by Republic in four types—"M", "50", "65", "70"—with 
minimum yield strengths ranging from 50,000 psi to 70,000 
psi, and tensile strengths from 75,000 psi to 90,000 psi. 
Available in a wide range of sizes in bars, plates, sheets, 
strip. Mail coupon for literature. 


MTT 
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REPUBLIC STEEL 
of Studland, Sttols anal Sook P poco 


Visit Us At The Design Engineering Show, 
Booth 2131, New York Coliseum, May 23-26. 


REPUBLIC STEEL CORPORATION 
DEPT. ME-9356 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Send more information on: 

O HS6460 High Strength Powder O Nylok Fasteners 
O ELECTRUNITE Tubing O Carbon OQ Stainless 

O High Strength Steels OOM” O “50” QO) “65” &“70”" 


Name Title 





Company 





Address. 





City. Zone. State 
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WHAT SIZE 
RED 
FOR YOU? 


Monsanto Micro-Match Color Service offers you a 
new reason to explore limitless plastic colors. 

For the first time, styrene colors can be translated 
into absolute “sizes” 


The Micro-Match Color System has reduced the 
matching and reproducing of styrene colors from 
six time-consuming steps with subjective accuracy, 
to one step that assures objective accuracy and 
uniformity. In this new system, spectrophotometric 
data, fed into a specially developed electronic 
computer, measures colors in precise chromaticity 
coefficients. Variances too minute for the human eye 
to distinguish can be determined and corrected. 
Colors of Monsanto Lustrex® styrene, ordered by 
coefficient number, will be uniform batch-to-batch, 
shipment-to-shipment, year after year—even if 
every sample should be lost or destroyed! 


Micro-Match colors join the impressive list of 
Monsanto achievements in styrene color technology 
and service, which include the first colored styrene 
molding powder, the first pelleted colors, the first 
dry coloring and the first consumer color trend 
service. These are all part of a continuing program 
to set new standards of excellence for plastics. 


Write for the Micro-Match brochure and call on 

Monsanto guidance in capitalizing on the rich 

design possibilities of plastics colors. Monsanto 

Chemical Company, Plastics Division, Room 716, At ie RE 
Springfield 2, Massachusetts. 


VMONSANTO AcTIVATOR IN PLASTICS 


Monsanto 


For more information, circle No. 505 





Will this improve your product? 


Mold shaped seals and gaskets 


Self-formed skin — Continuous lengths 


What to do - - with something new? 


Here is a modern miracle material in a new 
form! Already proven as an excellent material 
for heat insulation, soundproofing, shock ab- 
sorption, airflow and dust sealing, polyurethane 
foam is now made in a more applicable form. 
For the first time, this soft, pliable, durable 
foam is being conformation molded in contin- 
uous lengths—to FIT your needs. 


Think what you can do with polyurethane foam 
in this new form! Strips of soft foam—round, 
half-round, channeled and special forms. No 
covering needed, because a slick, smooth outer 
skin is formed as it is molded. You can have 
it in any color. Use it in any length, or join the 
ends for a band—with the joint being the 
strongest point. Give you an idea? 


Write or call for more information 


STERLING ALDERFER CO., 


For more information, turn to Reader Service card, circle No. 379 
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3850 Granger Rd., Akron 13, Ohio 


For more information, circle No. 348 > 
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Family living today is richer, easier because of a bright array of appliances, 

housewares, and hardware that employ one of the breathtaking Nickeloid Metals. Scores 

of manufacturers already know the extra beauty, the practical utility, and the production 

economy made possible by these metals with gleaming finishes of chromium, brass, copper, or nickel. 
Product designers have combined the functional and the decorative to build faster, more profitable 
sales. Possibilities are endless. Nickeloid Metals, being completely pre-finished, simplify 
the entire manufacturing process, with greater profit. Let us set up a workshop session with 
your executives in design, sales, purchasing, and production. We have sales 
engineers at nearby sales offices qualified to unfold this fascinating 
picture. Or write us for descriptive catalog. 


Ni¢keloid helps make a familys 
world 


WICKELOID METALS 


SINCE 1898 














AMERICAN NICKELOID COMPANY, PERU, ILLINOIS - Plants: Peru, Ill.. and Walnutport, Pa. 





At Hastman 


QUALITY CONTROL 


is a company’s conscience “at work” 


Tenite is more than a trade name for Eastman’s Plastics 


You 


can measure 
a company’s 
conscience by 
the care taken 
to uphold the quality of its products. 
if those products are plastics, un- 
compromised control is a “must”... for 
plastics are unique materials. Perhaps 
no other class of raw materials used by 
the manufacturing industries has so 
many variable —yet controllable — 
physical properties. Flow or moldabil- 
ity, stiffness, heat resistance, weather 
durability, color, light transmission, 
hardness...are just a few of the proper- 
ties that can be custom tailored to meet 
the needs of a specific application or a 
specific fabricating procedure. Such 
flexibility in setting the physical proper- 
ties of a raw material is an advantage 
which must be protected by accurate 
control. For once an acceptable formu- 
lation has been created and sold to 
satisfy both performance and produc- 


---it’s a pledge of promised performance 


tion demands, it is necessary to main- 
tain those properties within extremely 
narrow limits to assure trouble-free 
molding operations as well as satisfac- 
tory service. 

At Eastman, Tenite Quality Control 
is the vigilant watchdog over the pro- 
duction of all Tenite plastics. This 
group has the continuing responsibility 
to conduct all necessary testing to fore- 
stall deviation from the specifications 
set for the many formulations. 

So varied and so complete is the test- 
ing done by Tenite Quality Control, 
that this one control section of Eastman 
requires a staff of over 100 trained 
personnel. 

Acting as a nerve center, sensitive to 
any factor that could swing a formula- 
tion away from its prescribed limits, 
Quality Control approves or rejects the 
results in all phases of the production 
of every pound of Tenite plastic made. 

Control of quality begins with ap- 
proval of the basic raw materials. Even 


though most of the 
basic materials 
that go into Tenite 
plastics are sup- 
plied by other 
members of the 
Eastman indus- 
trial family, Tenite 
Quality Control 
has the final voice 
in the acceptance or rejection of these 
materials. At Kingsport, Tennessee, 
where Butyrate, Acetate and Propionate 
are made, raw materials such as cellu- 
lose esters, plasticizers, colorants and 
other additives are rigorously tested and 
graded on their suitability for com- 
pounding into clear transparent plastic 
or into transparent, translucent or 
opaque colored plastics. Indicative of 
the care taken to assure shipments of 
Tenite plastics that are right for each 
use, is the fact that no order for Tenite 
Butyrate, Tenite Acetate or Tenite Pro- 
pionate is filled “out of stock.” Every 





order for these three plastics is made to 
order as a separate batch, custom-pro- 
duced to meet the exact specifications 
requested. 

At Longview, Texas, where Tenite 
Polyethylene in both low- and medium- 
density grades is produced via continu- 
ous processing, Quality Control main- 
tains a constant check of the purity of 
the ethylene gas as it enters the reactors. 

During production of both cellulosic 
and polyethylene plastics, various tests 
are conducted at intermediate stages to 
insure proper control of the chemical 
reaction. Similarly, after production, 
samples of the plastics are carefully 

molded by 
Quality Con- 
trol to be sure 
their forming 
characteris- 
tics are suited 
to the custo- 
mer’s fabri- 
cating equip- 


ment. In addition, flow, color, along 
with physical and chemical stability are 
also checked. If any special qualities, 
such as fire retardance or resistance to 
ultra-violet have been specified, Quality 
Control runs extra tests on the plastic 
before shipment to confirm that these 
requirements have been met. 

Color gets particular attention. Over 
the years, Tenite plastics have won an 
enviable reputation for accurate color 
matches. To date, plastics in more than 
40,000 different colors and color effects 
have been produced by Eastman. 

Finally, after Quality Control has 
been satisfied that the Tenite plastic 
will fully meet all specifications of the 
customer's order, it is approved for 
shipment. Even after shipment, Quality 
Control remains in the picture. Physi- 
cal samples of all plastics shipped are 
kept for six months. In addition, all 
records on the processing of these ship- 
ments are retained for five years. Re- 
sult: Quality Control has a continuing 


guide for filling subsequent orders with 
duplications of the original plastic. 

Ever since Eastman began producing 
plastics in 1932, an alert awareness has 
existed that users of plastics have a 
critical need for material that is con- 
sistent in its performance and handling 
properties shipment after shipment. If 
one word were to be singled out to de- 
scribe the outstanding virtue of Tenite 
plastics, it would have to be chosen 
from such adjectives as uniform, con- 
sistent, unvarying, dependable. But 
whatever the word, the end-result has 
been satisfaction for our customers... 
and for us. 

And, after all, that’s the purpose of 
having a conscience. 

The full story of the detailed testing that 
underwrites the reputation of Eastman 
plastics, is told in a 20-page booklet, 
“QUALITY CONTROL.” For your free 
copy or more information on Tenite plas- 
tics, write EASTMAN CHEMICAL PRop- 
ucts, INnc., subsidiary of Eastman Kodak 
Company, KinGsport, TENNESSEE. 


TENITE 


BUTYRATE - POLYETHYLENE - PROPIONATE - ACETATE 


Dependable plastics by Eastman 


For more information, turn to Reader Servi-e card, circle No. 327 





Nylon replaces metal in this 

idling cam made by Chicago 

Molded for Holly Carburetor. 
By injection molding it of nylon, 
CMPC eliminated 3 operations—hard- 
ening, stamping, and assembly .. . cut 
production costs 50%. A unique mold 
design provides for easy changes in the 
number and sizes of ratchets at min- 
imum expense. By any measure of value 
analysis, this is designing for profit. 
Think how this foresight could benefit 
your product, your profit. 


This new cable spacer, produced 

for PLM Products, Inc., speeds 

installation time on messenger- 
supported aerial cable systems. Cuts 
costs for service and utility companies. 
The unit locks in place automatically 
no tools or bolts—no extra pieces to 
handle or drop. A weather-resistant, 
extra strength acrylic material was 
recommended and a unique mold de- 
sign permits injection-molding all parts 
in a single shot. 


This transfer molded part is one 

of 10 Tormat memory blocks 

in the Seeburg Selectomatic 200 
phonograph. The Chicago Molded body 
involves closest tolerances at 10 key 
spots on each side of the blocks. Fine 
detail and dimensional stability, good 
dielectric properties and high moisture 
resistance were basic material require- 
ments met by CMPC. Our engineers 
can suggest ways to make your prod- 
ucts better by designing in plastics... 
designing for profit. 


5 ways va 


to design for profit 


with Chicago Molded 


plastic parts 


This is the molded plastic tur- 

bine fan wheel for the new Sun- 

beam “Dual De Luxe” Vacuum 
Cleaner Turbine Brush—first single 
shot plastic molding of a fan incorpo- 
rating the turbine principle. Nylon was 
used for its flexibility and resistance to 
impact of objects entering the cleaner. 
Involved also was a complex mold in- 
corporating 56 individual sliding cores. 
It’s another example of designing for 
profit by Chicago Molded. 


Photo Courtesy Modern Plastics 


The Non-Combustible Gratelite 

Louver Diffuser was molded for 

Edwin F. Guth Company, St. 
Louis, This complex piece uses a spe- 
cially developed fire-resistant urea 
plastic material that retains required 
light diffusion properties. This new type 
louver is dimensionally stable and also 
dirt-resistant—another example of 
“know-how” in plastics molding by 
Chicago Molded. 


CMPC 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1020F North Kolmar Avenue, Chicago 51, Illinois 
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Newest best seller...soles of Ameripol Hubber 


To rubber soling’s well known virtues of durability and economy you can 
now add another advantage—exceptional appearance and smooth feel. As a result, 
this new product of Bearfoot Sole Company is enjoying 
spectacular sales in the quality, dress shoe market. 
The new look is achieved by the use of advanced finishing techniques with a 
new rubber polymer—Ameripol 4600. Since the process demands that 
only a minimum of pigment may be used, the uniformity 
of color and texture must be inherent in the rubber raw material. 
Ameripol 4600 consistently meets the stringent requirements— 
and cuts processing costs in the bargain. 
If you make or use rubber products, it’s wise to check Goodrich-Gulf. 
We produce the broadest range of polymers in the industry, 
and stress the individual technical services that can help you make 
improvements. Contact Goodrich-Gulf Chemicals, Inc., 
1717 East Ninth Street, Cleveland 14, Ohio. 


Alem Goodrich-Gulf Chemicals. Inc. 


For more information, turn to Reader Service card, circle No. 475 
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Yoder 

Roll-Forming Equipment 
mass-produces shapes 
accurately, economically 


Yoder Roll-Forming Equipment, even with part-time 
operation, can effect significant savings in many metal 
working applications and industries. Shapes, simple or 
complex, can be quickly and economically produced 
the Yoder way from a wide variety of flat-rolled coated 
or uncoated stock ...in thickness up to % inch... 
in speeds up to 50,000 feet per day. 


Yoder engineers flexibility and precision into metal 
forming operations. For example: many basic shape 
modifications, such as coiling, welding, notching, 
ring-forming, perforating, and cutting to length can 
be simultaneously accomplished with little or no 
additional labor cost. 


Yoder also makes a complete line of Rotary Slitters 
and Pipe and Tube Mills. Profit from Yoder’s years 
of engineering and service experience, contact your 
local Yoder representative or send for the Yoder 
Roll-Forming Manual. 


a) THE YODER COMPANY 
77 6546 Walworth Avenue 
A Cleveland 1, Ohio 


This fully-illustrated 88-page book 
clearly discusses every important aspect 
of Yoder Roll-Forming Equipment and 
methods... it’s yours for the asking! 


7 


COLD ROLL FORMING MACHINES 





_ PIPE AND TUBE MILLS (ferrous or non-ferrous) 


Gre 


ROTARY SLITTING LINES | 
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POLYPROPYLENE 


...@a plastic to get steamed up over! 
ALIN POLYPROPYLENE possesses the thermal, mechan 


shwashers. Hospital utensils which must endure steam steriliza- 
ical, chemical and electrical properties that make it superlatively t 


Nn maintain their shapes at temperatures as high as 300°F 
applications as these handsome, new PRAK Lightest of all plastics, tougher than most, CATALIN POLY- 
engineered to operate for as PROPYLENE displays a rigid, hard, mar-defying surface with 
hours continuously without refilling excellent gloss and finish 
CATALIN POLYPROPYLE! 


a it 


su le for such 
[-KAL* vapori 


long as | 


1zers-Dumidtifier 


Pipe, fittings and valves... films... 
is exceptionally resistant t extruded sheets for forming refrigerator door liners and radio 
retains its high tensile strength and will not distort at cabinets luggage . . . photographic products 
ted temperatures. It is the material of choice for low-cost tic 
durable components in home appliances such as washers 


* He 


. endless func- 
nal and decorative possibilities open up for this economical, 
, driers, versatile plastic. Inquiries invited 


usings molded for Practical Electric Products ¢ 


rp., L. I. City, N. ¥ 


Jamison Plastic Corp., N. Bellmore, N. Y 
Catalin Corporation of America Cc 


> One Park Avenue, New York 16, N.Y. 


For more information, turn to Reader Service card, circle No. 405 
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“CUSTOMEERED Rae BASIC TO INDUSTRY” 


ee 4 ee 


ORCO IDEA PARTS 


cultivate grass-root economy... harvest peak performance 


OHIO RUBBER IS THE 

GOOD SOURCE FOR 

THE AGRICULTURAL 
IMPLEMENT MANUFACTURER! 


FROM INITIAL CLEARING to final 
harvest, ORCO IDEA PARTS build-in 
extra performance, low maintenance for 
brush clearers, gang plows, planters, 
cultivators, cotton pickers, hay balers, 
corn huskers and other agricultural 
implements. ORCO quality rubber com- 
ponents, functioning as original equip- 
ment, are designed for utmost economy 
—top efficiency. 

ORCO *“CUSTOMEERING’ focuses the 
full scope of Ohio Rubber’s integrated 


design, research, and practical ingenu- 
ity on your component to cut production 
costs—to deliver a better part. 

OVER 75 YEARS of pioneering expe- 
rience in custom-crafting OEM com- 
ponents of rubber, synthetic rubber, 
silicone rubber, polyurethane, or flexible 
vinyl define The Ohio Rubber Company 
as the industry standard of single source 
control and responsibility—of product 
excellence for the agricultural implement 
manufacturer. 


TIRES ARE IMPORTANT TOO! 
ORCO’S 16-page “Soil King” booklet 
(Form 429) tells the complete story 
on tires for agricultural service. Get 
your free copy of it as well as 
descriptive folder 
“ORCO Component 
CUSTOMEERING”™ 
(Form 715) on Ohio 
Rubber’s complete facil- 
ities and services for 
forming rubber. 


*Trademark of The Ohio Rubber Company 


AG-260 


THE On1o RuBBER COMPANY 


General Offices WW LLOUGHB rs QAO « whitenaii 2-0500 
A DIVISION OF THE EAGLE PICHER COMPANY 


For more information, turn to Reader Service card, circle No. 430 
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CEMERAL “$) ELECTRIC 


MOOEL 11FY7 


Housing for G-E 
darkroom light 
is thermoformed 
of heat-resistant 


MARLEX" 


General Electric specifications on this X- 
ray and fluoroscopic darkroom light called 
for a rugged and opaque housing that 
would be unbreakable, corrosion-proof, 
capable of withstanding incandescent heat, 
and acceptable for Underwriter’s approval. 
General Electric design engineers found 
MARLEX high density polyethylene the 
ideal material . . . both from the standpoint 
of performance and cost. 

These lamp housings, formed from sheets 
of MARLEX 6002 Resin, fully demonstrate 
the superior characteristics of this quality 
plastic for deep-draw thermoforming at 
economically fast cycle times. In addition, 
the thermoformed housings are free of 
warpage and dimensionally accurate so 
that tinted lenses snap into place and pro- 
vide a light-tight friction fit. 

General Electric chose MARLEX be- 
cause its superior properties mean both 
quality and economy. How can MARLEX 
serve you? It’s a material that combines 
light weight, strength, rigidity, toughness, 
and resilience with resistance to acids, sol- 
vents, alkalies, oils, heat and cold (250° F 
to -180° F). MARLEX is non-absorbent 
and waterproof. It can be injection mold- 
ed, thermoformed, extruded . . . machined, 
welded, and printed upon. For full details, 
contact the nearest office listed below. 


* MARLEX is a trademark for Phillips family of olefin polymers, 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma, A subsidiary of Phillips Petroleum Company 


PLASTICS DIVISION OFFICES Ga 
NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN SOUTHERN , 


322 Waterman Avenve 80 Broadway, Suite 4300 318 Water Street 1H S. York Street 317 WW. Lake Ave. 6010 Sherry Lone 
East Providence 14,8.1. New York 5, N.Y. Akron 8, Ohio Elmhurst, lil. Pasadena, Calif. Dallas 25, Texas MARLEX 
GEneva 4-7600 Digby 4-3480 FRanklin 6-4126 TErrace 4-6600 MUrray 1-6997 EMerson 8-1358 


EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORPORATION © P. 0. Box 7239, Panama City, Panama © Sumatrastrasse 27, Zurich 6, Switzerland 





To reduce breakage and assembly 

time of glass vacuum bottle fillers, 

The American Thermos Products 
Company, Norwich, Connecticut, under- 
took to replace an aluminum cap with 

a polyethylene protector for the evacuation 
tip of the glass filler. 


The problem was bonding the traction- 
free polyethylene to the smooth glass 
surface. Existing adhesives couldin’t do the 
job. R/M adhesive specialists, working 
closely with Thermos Company engineers, 
quickly developed a special adhesive. 


The result is a superior bonding agent, R/M’s new 
R-84002, for “Mylar,” polyethylene, glass and 
other slick-surface, bond-resistant materials. 
Based on a thermoplastic synthetic 

resin, R-84002 has temperature tolerances 
ranging from —20 to +200°F. 


Regardless of your application Ray-BOND 
adhesives of new or existing formulations 
can be tailored to your special bonding, 
laminating, sealing or coating requirement. 
Your costs are reduced; your production 

is improved. Let us prove this to 

your satisfaction. Call on Raybestos- 
Manhattan engineers today 

without obligation. 


R/M Bulletin No. 700 contains 
helpful engineering information 
on Ray-BOND adhesives, pro- 
tective coatings and sealers, 
and casting, encapsulating and 
potting compounds. Write for 
your free copy. 





RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT, Bridgeport, Conn. » Chicago 31 + Detroit 2 + Cleveland 16 + Los Angeles 58 
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Photographed with the cooperation of Columbus Coated Fabrics Corp., Columbus, Ohio 


Lasting and lustrous—because it’s made of PLIOVIC! 


Surprising as it may seem, you're looking at a fabric 
supported vinyl upholstery. It’s called Milano and, for 
the first time, combines the soft shimmer of moiré 
silk with the washability, wearability and general 
durability of vinyl. 

There’s no single reason for the distinctive eye- and 
touch-appeal of this upholstery. It results from a com- 
bination of fine skills and materials. But among these 
materials, PLiovic, the basic vinyl resin used, plays 
a key role. 


The primary advantages of using Puiovic are: 1. It 


blends readily, fuses at low temperatures, is generally 
easy to process. 2. It embosses easily and faithfully. 
3. It helps assure lasting adhesion to the knitted fabric 
backing. Other benefits: Excellent heat- and light- 
stability plus good over-all physical properties. 
Improving the appearance and performance of 
supported upholstery sheeting is but one of many pos- 
sible uses for PLiovic. How can it help your product? 
For the answer plus full details on PuLiovic write: 
Goodyear, Chemical Division, Dept. P-9458, Akron 
16, Ohio. 


GOODFYEAR 


CHEMICAL DIVISION 


T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


Milano—T. M. Columbus Coated Fabrics Corporation, Columbus, Ohio 











News about COATINGS FOR METALS 


from Metal & Thermit Corporation 





The thicker the “Duplex Chromium” 


... the longer the plating lasts 


The thicker this new, combination decorative 
chromium plate, the longer the finish lasts. This, 
in brief, is what accelerated corrosion tests show 
repeatedly. Increased corrosion resistance always 
results from thicker deposits of M&T “DUPLEX 
CHROMIUM”’—whether tests are conducted by the 
CASS © or Corrodkote ‘) methods. 

This pattern of protection is consistent 
whether panels are steel, or zinc die castings. 
Note in the graph how the durability of the 
chromium plate is upgraded by thicker deposits. 
A thickness of 50 millionths of an inch of M&T 
‘“‘DUPLEX CHROMIUM” delivers a dramatic 
increase in durability. And a 100 millionths 
thickness enables samples to survive 100 CASS 
test hours and still maintain an ASTM dura- 
bility rating at near the perfect level of 10. 
This achievement becomes all the more amazing 
when it is realized that automotive specifications 
till now only called for decorative chromium 
plate able to endure 16 hours of CASS. 

Specifying the additional chromium thickness 
is a way to add years to the outdoor life of the 
bright finish. And for the ultimate in perform- 
ance, M&T “DUPLEX CHROMIUM” now brings 
within reach of designers a decorative chro- 
mium plate that can last as long as they desire. 








EEE — 


CASS test time during which 
ASTM Durability Rating 
S maintained at 8 or better 


ASS TEST HOURS 


a 
— 





50 miihontns 100 milhonths 200 mithontns 
Duplex Ouptex Duples 


hromiurr hromiur hromium 











Graph indicates how corrosion resistance of chromium plate and 
ability to maintain ASTM durability rating of 8 or better in CASS 
testing increases with thickness. All test panels had 0.75 mil copper 
and 0.75 mil nickel undercoats — only the chromium was varied. 


A UNIQUE DOUBLE PLATE 
M&T “DUPLEX CHROMIUM” consists of a deposit 
from the Unichrome Crack-Free Chromium bath, 
topped by a deposit from another special Uni- 





Left: zinc die cast panels with 0.10 mii ‘Duplex Chromium” over 
copper and nickel undercoat, when subjected to 6 cycles of Corrod- 
kote test, still rated 9. 


Right: zinc die cast panel with 0.01 mil ordinary chromium over 
identical undercoats as panel to left rated only 1 after same 6 cycles. 


chrome SRHS® Chromium bath. The former 
blocks penetration of corrosives to the under- 
coats; the latter minimizes the effects of local- 
ized corrosion cells resulting from irregularities 
in the surface of the basis metal. 

Both of these Unichrome SRHS® (self regu- 
lating high speed) baths are ideal for plating 
thicker chromium. They not only speed produc- 
tion but also simplify it. They give more uniform 
plate distribution and covering power, so that 
recesses, too, receive adequately thick deposits. 

More data on tests and technology available. 
Send for your copy. 


(1.) Copper-accelerated acetic acid salt spray 

(2.) Standard, uniform highly corrosive slurry applied on 
test piece, which is then placed in non-condensing humidity 
cabinet. Each cycle is 16 hours. 


coatings 
and finishes 


METAL & THERMIT CORPORATION 
Generali Offices: Rahway, New Jersey 
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lores Ee gives YOu 
fault-free metals 


for high speed 
fabrication 


Advanced mill processes — Scovill pio- 
neered the CONTINUOUS CASTING of Brass 
alloys to bring fabricators of Brass Mill Products 
the new standard of metal soundness and uni- 
formity made possible by this unique process. 
Other more recent new mill installations at Scovill 
include precision-controlled Aluminum rolling 
mills; the advanced Sendzimir Mill for extra-close- 
tolerance sheet and strip; the World’s largest verti- 
cal tube extrusion press, with automatic induction 
billet-heating equipment, as well as one of the In- 
dustry’s newest and largest specialized tube mills. 





Advanced quality-control procedures — 
insure dependable UNIFORMITY in all Scovill 
Mill Products specifications . . . order to order 
and lot to lot. They promise more accurately di- 
mensioned, finer quality mill products essential to 
efficient high speed fabrication. Quality-control is 
a full-time job at Scovill, and the results are 
evident to fabricators in their own higher pro- 
duction speeds, minimum tool and machine adjust- 
ments and superior quality of finished products. 





Advanced inspection equipment and 
methods — There are many inspection stations 
along each of the Scovill production lines for Brass 
strip and sheet, rod, wire and tube. In addition, 
samples of alloy billets and bars, as well as of 
finished mill products, undergo detailed inspection 
and test procedures in Scovill’s Metals Research 
laboratories. Brass Mill Products that pass these 
rigid inspections and tests are considered by many 
to be the finest in the World. 


-. ———St—‘“# 


Advanced packaging — Unique Scovill pack- 
aging methods protect quality, finish and condition, 
make it easier for fabricators to warehouse, handle 
and use Mill Products. Time- and cost-saving in- 
novations such as extra-long-length coils of strip, 
self-feeding wire “dispenser” drums, special long 
lengths when required in tube mill products, are 
available to fabricators who need them. 


Make Scovill a part of your competitive team, let 
us contribute our wealth of experience and ultra- 
modern equipment to the success of your NEW 
products and production plans. 





usa 
10 Tmt Stamoamos 


SCOVILL MANUFACTURING COMPANY Gump 
Mill Products Division, 99 Mill Street, Waterbury 20, Conn. Phone Plaza 4-1171 2 
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COPPER ALUMINUM 


MILL PRODUCTS 


ood as a thousand miles 


the higher you aim 
for new productivity 
the more you need 
Scovills Count down 


on quality 


1 o0)"4 | EE 


brass 


copper 
aqluminum 


MILL PRODUCTS 


SCOVIiLL MANUFACTURING COMPANY 
Mill Products Division, 99 Mill St., Waterbury 20, Conn., Phone Plaza 4-1171 





On the 1960 Westinghouse Laundromat. . 


NEOPRENE AND HYPALON’ ELIMINATE OZONE-CRACKING: 
ARE SPECIFIED FOR ALL RESILIENT COMPONENTS 


In designing their new Laundromat automatic 
washer, Westinghouse engineers set out to solve 
an aggravating problem: ozone deterioration of 
rubber parts. They knew from experience that 
drain hose, gaskets. boots and seals made from 
ordinary rubbers were susceptible to the oxidizing 
effects of ozone, and they wanted to eliminate this 


danger in their new design. 


Needed were synthetic rubbers capable of per- 
forming dependably despite exposure to ozone, 
heat. abrasion, detergent water and bleach. The 
solution was provided by a pair of rugged Du Pont 


neoprene and HYPALON. 


elastomers: 


Neoprene was chosen for its exceptional ability 
to absorb punishment. Unusually resistant to 


ozone, this versatile rubber is also highly resistant 


to heat, abrasion, oils and chemicals. And neo- 
prene’s excellent age resistance keeps appliances 
on the job. Neoprene parts stay tough and lively, 


without cracking, swelling or softening. 


HYPALON is completely impervious to ozone, 
whether atmospheric or motor-generated. Ideal for 
seals, hoses, and other molded or extruded parts, 
it resists deterioration and stays resilient despite 


constant abrasion, flexing, temperature extremes. 


To learn more about the Du Pont elastomers, 
and how these synthetic rubbers can solve your 
appliance design problems, write for our fact-filled 
booklet outlining properties, performance and ap- 
plications. E. 1. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Department MDE-5, Wil- 


o 


mington 98, Delaware. 


Ozone tests like this convinced Westinghouse —Specimen on left, made of natural rubber, has deteriorated com- 
pletely after only 14 minutes of ozone exposure. One on right, made of HYPALON, is unaffected after 100 hours of 


exposure to the same concentration of ozone. 


SYNTHETIC RUBBER 


NEOPRENE 


REG. u. 5, pat. OFF 


HY PALON® VITONE® ADIPRENE® 


Better Things for Better Living . . . through Chemistry 
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illustration of Malleable casting being turned at 1,400 surface feet per minute with a 0.100°" depth of cut using an oxide tool 


Cut Machining Time and Costs...Use( Malleable 


it's the finished cost of machined components Find out how much you can cut your finished parts 
that’s important to you. Remember then Mal- costs. Contact any nearby Malleable castings pro- 
leable iron is the most readily machinable of all ducer who displays this symbol— 

ferrous metals of similar properties. With Malle- 

able castings you'll reduce machining time as MEMBER 

much as 50% increase tool life up to 250% 


get unexcelled surface finishes 


MALLEABLE 


Cc 


- 
ouUNo: 


i 
STINGS 


For detailed information on ‘‘Machinability of Malieable Castings’, contact any of the progressive companies 


listed on the opposite page, or Malleabie Castings Council, Union Commerce Building, Cleveland 14, Ohio 


You'll Get Faster Machining...Better Finished Surfaces... 
Longer Tool Life with Malleable Castings 


Whatever your machining goals—reduced cycle times, 
lower tool costs or better surface finishes, you will profit 
from remembering this fact: Malleable is the most ma- 
chinable of all ferrous metals of comparable properties. 


For example, compare the force required to drill Mal- 
leable with that required to drill other commonly used 
metals as we have done here — 





THRUST FORCE CHART-— DRILLING 
FEED 004 008 «6014820 


FERRITIC MALLEABLE ras 
a 


oa 
1112 STEEL ce 


COLD ROLLED STEEL { : | 


THRUST FORCE IN POUNDS 0 200 0 = 608 600 





PEARLITIC MALLEABLE 








1015 STEEL 





wooo 61200 «1400 «(1600 «61800 











For this test we used '% inch high speed steel twist drills 
with a suitable lubricant and a spindle speed of 715 
RPM. AISI 1112 steel (Bessemer screw stock) was in- 
cluded because it is often used as a standard for ma- 
chinability comparisons. Since machining may cost 2 to 
4 times as much as the rough parts, the superior ma- 
chinability of Malleable iron, as demonstrated here, 
can result in very large savings. 


Chips Reveal the Secret of Malleable’s Machinability 


In addition to providing strength and ductility, Mal- 
leable’s internal structure of microscopic carbon nodules 
allows Malleable to break easily into small chips as it 
is machined. This kind of Type I chip is highly desirable. 
Speeds and feeds can be increased . . . power consump- 
tion drops . . . cutting tools last longer. Malleable’s uni- 
form structure permits safe machining at maximum 


speeds. 
~—  & 


A 
*. So ¢ Spherical carbon nodules (black) 
,. help break up chips. Photomicro- 
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Schematic drawing illustrates how Malleable (left) breaks into short, discon- 
tinuous Type | chips, rather than long, continuous Type Il and Ill chips (right). 


Future Promises New Triumphs for Malleable 


With over two years’ experience in advanced machining 
research, forward-looking Malleable castings producers 
already know how Malleable will perform when oxide 
cutting tools come into wide use. In experiments like 
the one illustrated on the opposite page it has been 
demonstrated that Malleable can be successfully ma- 
chined at speeds as high as 1400 surface feet per minute 


and a 0.100” depth of cut! Surface finish, tool life and 
metallurgical structure are excellent... All this in a 
metal of rugged engineering properties. 


Prove for yourself how much Malleable’s machinability 
will do for your products ...and your profits. Get in 
touch with one of the Malleable castings producers 
listed below. Call today. 


Send for Free Machining Information — A special folder, Data Unit 106, 
Machining Malleable Iron Castings, is available from the Malleable i 
Castings Council, Union Commerce Building, Cleveland 14, Ohio, or from <= 


any member company. 





MALLEABLE 


For Quality and 


For Service In Your Area Contact... 


CONNECTICUT 

Connecticut Mall. Castings Co., New Haven 6 
Eastern Malleable Iron Co., Naugatuck 

New Haven Malleable Iron Co., New Haven 4 


DELAWARE 
Eastern Malleable tron Co., Wilmington 99 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline Malleabie iron Co., St. Charles 

National Mall. and Steel Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 

Wagner Castings Company, Decatur 


INDIANA 
Albion Malleable tron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Mail. & Steel Castings Co., Indianapolis 22 


IOWA 
lowa Malleable Iron Co., Fairfield 





Economy...Use 


MASSACHUSETTS 

Beicher Malleable Iron Co., Easton 
MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Maileable tron Co., Laconia 


NEW YORK 
Acme Steel & Mall. tron Works, Buffalo 7 
Frazer & Jones Company Division 

astern Malleable tron Co., Solvay 
Oriskany Malleable tron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mall. tron Co., Ironton Div., tronton 


Dayton Mall. Iron Co., Ohio Mall. Div., Columbus 16 
Maumee Malleable Castings Co., Toledo 5 
National Mall. and Steel Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck tron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable Iron Co., Meadville 
Pennsylvania Malleable tron Corp., Lancaster 


TEXAS 

Texas Foundries, Inc., Lufkin 

WEST VIRGINIA 

West Virginia Mall. Iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 
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URETHANE FOAMS 


Available in flexible, semi-rigid or rigid form, these 
lightweight, tough and durable materials are adapt- 
able to almost any type of fabricating technique: 
sliced, stitched, stapled, contour cut or molded in 
place. Function: Cushioning, shock padding, void 
filling, acoustical and thermal insulation, packag- 
ing, molded forms, structural panels, air and fluid 


filters, fabric lining. 


URETHANE COATINGS 


A chemically-engineered protective coating that builds a 
glossy protective armor through chemical cross-linking of 
its molecular structure. Highly resistant to impact, abra- 
sion, corrosion, chemical attack with a light reflectance 
rating 15 points higher than clear plate glass! Function: 
Solderable wire coatings, marine finishes, storage tank 
lining; flexible coatings for rubber, leather, paper, textiles, 
conveyor belts; hard coatings for ceramics, hardboard, 
swimming pools, structural uses. 





et 








nlimited... 


with materials designed to whet 
your creative engineering talents 


URETHANE ELASTOMERS 


One of the very few elastomeric compounds which com- 
bines high hardness and density with resilience and elas- 
ticity. Exceptional impact strength and resistance to wear 
and aging, abrasive slurries, solvents, greases and oils. 
Cast from liquid Multrathane® chemicals in simple 
molds. Function: Long-wearing, silent gears, pump parts, 
power belts, couplings, shock mounts, solid tires, pullies, 
diaphragms, sheave lining, encapsulations. 


wo 


Z 
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MERLON® POLYCARBONATES 


The newest and most versatile of the industrial thermo- 
plastics, Merlon combines excellent dimensional stability, 
exceptional mechanical strength and good electrical prop- 
erties over a wide temperature range. May be injection 
molded, extruded or vacuum formed, or machined from 
tube or bar stock. Self-extinguishing. Function: Computer 
parts, electrical components, meter cases, housings, 
grilles, pump impeller parts, bushings, tubing, lenses. 


If your field of interest lies in any category of prod- tion. Write Mobay Chemical Company for tech- 
uct engineering which requires materials with un- nical literature, properties and application data 
usual combinations of unconventional properties, based on design and engineering case histories. For 
you will find these urethane and polycarbonate prompt assistance, please enclose specifications and 
materials an interesting and fertile field for explora- use requirements if available. 


DESIGN MOBAY CHEMICAL COMPANY 
ENGINEERING Dept. MD-12, Pittsburgh 5, Pa. 
For more information Circle No. 522 
SHOW New York 


en Coliseum NZEOREFEDS — obey manufactures isocyanates. poly. 


First in Urethane Chemistry foams, elastomers and coatings. 
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THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


THE UNEARTHLY USE 
OF GLASS 


Some day the stellar equivalent of an 
archeologist will ferret his way through 
space, collecting debris from the sundry 
objects we are thrusting out past the 
pale of gravitation. 

That man is going to find a lot of glass. 

Next to the metals, glass is the basic 
material for space work. Big claim? 
Big fact. 

You can blast glass out at the stars, 
shine the sun at it full open, slide it into 
the cold void of the earth’s shadow, 
plummet it back into the searing atmos- 
phere, recover it from the bobbing waves. 
And, all the time, glass will hold to its 
integrity, its properties, its dimensions. 

You can design glass into a piece of 
space hardware; you can only know the 
beauty of this if you have had to design 
around some other material that has in- 
teresting properties but is hard to work. 

Glass has hardly any design limita- 
tions. We can mold it, blow it, fuse it, 
press and roll it, etch it, temper ii, or try 
any of a dozen other controlled tech- 
niques to meet exactly the shape you 
want, exactly the size you want, exactly 
the exactness you want 

We have some 60,000 glass formulae to 
select from, so matching your specs on 
properties is a snap. 

We have combinations of glasses that 
transmit or attenuate all of the visible 
light spectrum and most of the infrared 
and ultraviolet as well. 

We can take a mass of glass yards thick 
and make it as transparent as the objec- 
tive lens on a microscope, as surface per- 
fect as the facet on a ten-carat diamond. 

Big claims? Big facts. Radomes, win- 
dows for space capsules, giant mirrors for 
balloon-floated telescopes, electronic com- 
ponents, macro and micro in size... 
these are just a few of the things you can 
do with glass . . . and, with all that, you 
haven’t begun to tap the possibilities 
of glass in space. 


We have two brochures that tell about 
these properties and design potentials: 
This Is Glass treats of the material itself. 
IZ-1 discusses the applications. Check 
the coupon for copies. 


WE'LL GROW RED ROSES IN 


JUNE, 
JUST YOU AND | UP ON 
THE MOON 


It goes without saying that you cannot 
grow terrestrial plants in a 10™'? mm Hg 
atmosphere . . . but just how high does 
the pressure have to be to bring a plant 
to maturation? What about the effects of 
a lower gravity? What sort and how much 
light will you need to make a seedling 
stir? How about temperature? 

Republic Aviation is engaged in some 
research of this sort, which will form a 
sort of almanac for the lunar farmer. 

We come into the picture with a 
vacuum-tight greenhouse, often referred 
to as a Pyrex brand bell jar. Besides 
serving as the perfect lunar greenhouse, 
it recommends itself on a weight basis. 


You might remember this “Moon 
Garden” if the time comes when you 
want an environment you can play with 
and observe. Many are the people using 
our bell jars for high vacuum and high 
pressure work, for the creation of an inert 
gas atmosphere; in short, for any work 
where you want to free yourself from the 
deficiencies of the terrestrial atmosphere. 


See us at the Design Show . 


CORNING MEANS 


" 
\ 
C) This Is Glass 
() 2-1 


C) IR transmitting glasses 
Name 
Company 


Street 


RESEARCH IN 


CORNING GLASS WORKS, 50 Crystal St., Corning, N. Y. 


sl FROM CORNING 


HOW TO SEEK OUT AND HIT 
A MELTING ICE CREAM CONE 
IN THE MIDDLE OF ALASKA 


We make the glass that goes into the 
domes that transmit the infrared waves 
that activate the cunning minds of the 
heat-seeking missiles that go pow. 

Today we make a better IR transmit- 
ting glass than ever before. We call it 
Code 9752. 

A 2mm thickness of this glass will 
transmit 77% at the 4.0 micron wave 
length and 38% at 5.5 microns. Not bad. 

At 600°C there is no transmission loss 
whatsoever at 4.0 microns, only 13% 
at the 5.5 micron wave length. 

Our research people say the glass has 


“good” electrical properties, “excellent” 
weathering characteristics. Our research 
people are known as conservatives. 

In a durability test, we found that 
there was no appreciable transmittance 
loss in 21 days at 95% RH with tem- 
perature cycling from 25°C to 65°C 
twice a day. 

Using standard techniques, we can 
mass produce this glass in a variety of 
hollow shapes and give it an optical fin- 
ish. We can press 7” domes automatically 
and make larger sizes to order. Flat 
pieces, 12” square and 14” thick, are 
being used in the instrumentation field 
for such devices as Schmidt corrector 
plates. 

The coupon offers a builetin on this 
and two other Corning IR transmitting 
glasses. 


. Booths 1507-1509 


GLASS 


re a ees 
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= Dow | Now in magnesium and aluminum 
| LNG 








MAGNESIUM DIE CASTINGS MAKE 
NEW MOVIE CAMERA 31% LIGHTER, 
EASIER TO HANDLE 


Using magnesium alloy in this Wittnaver "Cine-Twin” 
—that converts from camera to projector in 30 sec- 
onds—cut original design weight by almost one-third! 
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The case of the world’s first movie 
camera-projector—the ‘‘Cine- 
Twin’’—is made up of five mag- 
nesium precision die castings, pro- 
duced to very close tolerances in 
Dow’s Bay City, Michigan, die 
casting plant. By turning to mag- 
nesium castings for the case, 
Wittnauer gained not only sub- 
stantial weight savings, but strength 





Beet ee ee ee ae ae 


Magnesium alloy die castings provide 
not only lightness for easy handling, but 
extreme strength and rigidity to withstand 
even the severe test shown above. 


The Wittnaver “Cine-Twin" uses a total of 
five Dow magnesium precision die castings to 
form the cover. Total weight of the castings: 
0.587 Ib. 





and rigidity to safeguard the pre- 
cision mechanism inside. 

In designing this new camera- 
projector, 4 pounds was selected as 
the ideal weight to aim for—light 
enough to handle, heavy enough to 
steady it in use. By substituting 
magnesium for the metal originally 
considered, the design weight was 
reduced by nearly 29 ounces per 
unit, a weight saving of 31%. As 
produced, the camera weighs just 
4 pounds. 


NEW DIE CASTING PLANT, 
ADVANCED METHODS... 


New plant, advanced methods, 
latest equipment ; here’s a 
thumb-nail sketch of Dow’s Bay 
City, Michigan, die casting plant 
for both aluminum and magnesium, 
which produces these castings for 
the Wittnauer division of Longines- 
Wittnauer. Here you'll find efficient 
plant layout, highly trained, experi- 
enced personnel, and modern quality 
control equipment that means econ- 
omy through increased production. 
A complete range of equipment 
sizes and types is at hand, too. For 
example, a Dow developed device 
automatically meters magnesium to 
casting machines, substantially 
boosting production rates. One of 
the country’s largest casting ma- 
chines is at work here. And backing 
up this plant is 30 years of Dow 
experience in production die casting. 


MORE DIE CAST 
PARTS PER POUND... 


Magnesium gives you multiple pro- 
duction advantages. First, you get 
more die cast parts per pound of 
magnesium than from any other 
metal ... as much as 50% more 
parts than aluminum, 4 times as 
many parts as from zinc. For 
example, from 6 pounds of mag- 
nesium you can die cast 6 parts, 
whereas from 6 pounds of alumi- 
num you get only 4 parts, and 
from zinc only a part and a half! 

Magnesium gives you another 
advantage production rates 
50% higher than aluminum in some 
instances. This is due to the lower 
heat content of magnesium which 
results in more rapid solidification 
in the die. 

Other production cost factors 
come down, too. Magnesium 
machines faster and easier, reduc- 
ing tool wear while it increases out- 
put substantially 


* * * 


We've prepared a new die casting 
brochure which shows why our new 
die casting plant is your best 
source for light metal die castings. 
For a copy, contact the nearest 
Dow sales office, or write THE DOW 
METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Department 1052C D5. 


FROM 6 POUNDS 
OF METAL: 


magnesium 
produces 6 die 
castings 


99 
39 


aluminum, 4 


g- 39 
* 33 


See ‘The Dow Hour of 
Great Mysteries’’ on NBC-TV 


<> THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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Electrically-heated shock-proof shipping 
container designed at Lockheed keeps 
submarine-launched Polaris FBM at uniform 
temperature. Two-inch layer of Stafoam pro- 
vides insulation, helps protect vital controls 
even on corduroy roads. 


AMERICAN LATEX PROD. CORP., 3341 West 
El Segundo Bivd., Hawthorne, California. 
BRANCHES: SAN FRANCISCO, 42 Gough St.; 
SEATTLE, 2231 5th Ave.; DALLAS, 1300 Cramp- 
ton St.; HOUSTON, 401 Velasco; OMAHA, 1007 
Farnam St 


»-».: PROTECTS THE POLARIS FBM 


Lockheed Missiles and Space Division insures safe shipment of the new Polaris 
Fleet Ballistic Missile with a double-lined shock-proof container insulated with 
one of the many Stafoam packaging formulations. Stafoam’s controllable hysteresis 
provides desirable shock absorbence and its superb insulative properties hold 
temperature uniform during transit and storage. 


Currently, there are more than 1300 applications of this versatile urethane foam 
in the missile world—for packaging, temperature control, fabrication, filtering, 
instrument mounts, potting, encasing. Recent technical advances enable the 
weight, strength, density, texture and thermal characteristics of rigid and flexible 
Stafoam to be controlled at will, providing practical answers to heretofore 
insoluble problems. 

You, too, will find ideal design solutions provided by this new dimension in 


material technology. For specific consultation contact the Freedlander R & D 
Laboratories, American Latex Products, Corp., or its branches. 


stafoam. 


made by AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, Calif. 
and the parent company, DAYCO CORPORATION, Dayton, Ohio 


+ 
t= i=) §=HEADQUARTERS FOR NEW IDEAS 


DAYCO 
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Synthane makes and fabricates 
laminated plastics 


We'll make ONE or ONE MILLION for you 


tools and skills keep it low. Call your 


Regardless of the nature of the piece 
or of the quantity, it is usually good 
business to let us fabricate your lam- 
inated plastics part or parts. 

We have the material in stock or 
can make it quickly, including any 
modifications necessary to improve it 
for your purpose. You save time. You 
have no decisions to make on toler- 
ances, dimensional allowances, clear- 


You furnish the print- 


ances on tools, or speeds and feeds to 
use. Spoilage is not your concern. 

Since we make our own special 
tools, dies or jigs, they are our design 
problems, not yours. It may be pos- 
sible to save money by molded- 
laminated or molded-macerated pro- 
cedures. We'll tell you. 

All you have to do is pay the bill. 
And this is painless because special 


-we'll furnish the part 


Synthane representative in any 
for a quotation or 
3 River 


principal city 
write Synthane Corp., 
Road, Oaks, Pa. 


[SYNTHANE] 


CORPORATION |S} OAKS, PENNA, 
Sheets « Rods « Tubes « Fabricated Parts 
Molded-laminated « Moilded-macerated 
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Garlock Inc. becomes the new name for 
The Garlock Packing Company, Palmyra, 
N. Y., to reflect more accurately its broad 
diversification of products and markets. 


Originally established to manufacture 
mechanical packings, Garlock now 
produces over 2,000 different styles of 
packings, gaskets, seals, molded and 
extruded rubber and plastic products 
for every major industry. 


The new corporate name, Garlock Inc., 
more closely identifies this 73-year-old 
company with the growth and develop- 
ment of its product lines. Today, 


ANNOUNCING A industry goes to Garlock for such widely 
diversified products as: 
NEW CORPORATE NAME 


e Hydraulic-Pneumatic Packings 
‘ e Oil and Grease Seals 
for The Garlock Packing e Gasketing and Expansion Joints 
e Braided Packings 
e Molded and Extruded Rubber 
Parts 
e Plastic Stock Shapes and Fabri- 
cated Parts 
Mechanical Seals for Rotating 
Shafts 
Metal! Packings 
Leather Packings 
Electronic Components 
Dry Bearing Materials 
Fluorocarbon Tank Linings 
Missile and Rocket Components 


Company 


To help you in selecting or applying 
these products, Garlock offers the 
services of over 126 thoroughly- 
trained sales engineers, 175 electronic 
component manufacturers’ representa- 
tives, 180 authorized bearing distribu- 
tors and 69 foreign distributors. Con- 
veniently located warehouses and 
stocking points assure Garlock cus- 
tomers of prompt delivery 


At Garlock Inc., design and development 
of new or improved products and 
materials is an ever-present objective. 
To this end Garlock maintains exten- 
sive research and laboratory-test facili- 
ties. In addition, Garlock engineers 
and chemists are always ready to work 
with you in seeking solutions to tough 
application problems. 


GA RLOC HK 


To find out more about “the new 
Garlock,” call the nearest of our 26 
sales offices, or write to Garlock Inc., 
Palmyra, N. Y. To assure prompt atten- 
tion, please refer to Garlock Inc. on all 
future correspondence and orders. 


Canadian Div.: Garlock of Canada Ltd. 


Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


For more information, turn to Reader Service card, circle No. 516 
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Molded and Extruded Rubber Parts 





Hydraulic-Pneumatic Packings 





Expansion Joints 





£ * 


Plastic Stock Shapes 
and Fabricated Parts \ 


Oil and Grease Seals 
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Fluorocarbon Tank Linings 





Braided Packings 
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Metal Packings 





Mechanical Shaft Seals 





Gasketing 


Spiral Wound Gaskets 


p NI @ ; Ory Bearing Material 








Leather Packings ox ; 
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Missile and Rocket Components Electronic Components 


Peel 
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This spine-tingling crash actually 
took place in Flemington, N. J., 
6, 19: 


thanks to FRASSE tubing! 





Seamless Mechanical Tubing 
Welded Mechanical Tubing 
Pressure & Hyaraulic Tubes 
Centrifugally Spun Tubing 
Stainless Seamless Tubing 


Stainless Welded Tubing 





Spectators gasped when this sprint car skidded—at 95 m.p.h.— 
into a series of flips that seemed certain to demolish both car and 
driver. Yet—miraculously, the driver walked away from the wreck 
with only minor bruises. His roll bar—made from Frasse tubing— 
had shielded him by taking the full impact of the car...not once, 
but four times. 


The capacity to take such abuse is inherent in seamless tubing. 
It combines the ability to absorb and localize shock, with the ulti- 


Stainless Pipe, Valves & Fittings mate in strength and rigidity in proportion to size and weight. 


Then too, it possesses superior welding and machining properties. 


Aluminum Tubing, Pipe & Fittings That’s why more and more engineers specify seamless tubing... 





for structural and mechanical applications. 


— 





ct Every tube in Frasse stocks meets the rigid quality specifications 

set by Frasse tubing specialists. So, if you use tubing in your product 
—and want trouble-free quality in a hurry...it will pay to make 
Frasse your source for tubing. There’s a size on hand to meet every 
need...delivery is immediate...and Frasse engineers are available 
to assist you with any problem involving a tubular product. 

















Peter A. F TASSE€|||| & Co., Ine. 

















YOuR STEEL 
SERVICE CENTER 




















NEW YORK 13, N. Y. PHILADELPHIA 29, PA. BUFFALO 7, N.Y. SYRACUSE 1, N.Y. HARTFORD 1, CONN. 
17 Grand St. 3911 Wissahickon Ave. P.O. Box K, Sta. B P.O. Box 1267 P.O. Box 1949 
WaAlker 5-2200 BAldwin 9-9900 BEdford 4700 HOward 3-8655 JAckson 9-6861 
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FABRICS MANUAL 


***Fairprene’’ is Du Font’s registered trademark 
Sor its coated fabrics, sheet stocks and cements. 


DU PONT 
INDUSTRIAL COATED 
FABRICS 


QU POND 


REG. uv. 5. Pat. OFF 


Better Things for Better Living . . . through Chemistry 


Handy, 12-page, fully 
illustrated booklet de- 
scribes in detail all basic 
specifications, proper- 
ties, uses and perform- 
ance characteristics for 
““Fairprene’’ coated fab- 
rics and cements. 


WET Mere] ei olelamel am iah c= 
for your free copy 
E. |. du Pont de Nemours & Co. (Inc.) 


Fabrics Division 
Wilmington 98, Delaware 


E. |. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, MDE-05, Wilmington 98, Delaware 


Please send me free copy of Du Pont's guide to coated 
fabrics for industry. 


NAME POSITION 








COMPANY 





ADDRESS 





CITY. STATE 
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IF YOU NEED CUSTOM PARTS 


Sylvania 
offers 
complete QC* 
service 


Helps you with completely objective rec- 
ommendations for your parts. Sylvania 
is backed by long experience in metals, 
plastics, welds and assemblies; can pro- 
duce parts utilizing a wide range of au- 
tomatic and semiautomatic equipment. 


Offers design assistance that can 
often improve the quality of your part, 
and lower production costs. 


Provides superior quality parts. 
Sylvania utilizes the most modern equip- 
ment available, and its experience in 
tooling means better quality at lower 
costs for finished parts. In addition, 
Sylvania preventive maintenance for dies 
and equipment assures you precise uni- 
formity, uninterrupted production. 


FORMED FROM METAL 


Sylvania can supply the parts you need— in the desired high production 
quantities— to the most exacting specifications — at lower costs. If your 
part is a deep-drawn eyelet, shell, cup or ferrule— Sylvania has already 
gained long experience in this field producing millions of fountain pen 
caps, curtain rod ends, etc. And if it can best be produced by four-slide 
equipment, Sylvania has produced millions of contacts, retainer clips, 
electrodes, etc. What’s more, vertical press equipment and special 
Sylvania-developed machines also can produce great quantities of 
small and medium-size parts to meet your needs daily. 
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MOLDED FROM PLASTICS 


Sylvania maintains one of the world’s 
most complete lines of modern auto- 
matic molding equipment for compres- 
sion, injection and transfer molding. 
Example: a bank of rotary presses ideally 
suited to phenolics and urea. These 
presses can produce millions of parts 
each day and assure you efficient, quick 
and low-cost plastic parts in volume. 


CUSTOM WELDED 


Whether your part is 
standard-sized, miniature 
or subminiature, welded as- 
sembly is a Sylvania special- 
ty. To help meet your 
custom welding needs, 
Sylvania has developed new 
high-speed, high-volume 
welding techniques, ad- 
vanced welding equipment 
(automatic and semiauto- 
matic) and a corps of trained 
custom-welding specialists. 
Result: Sylvania welds as- 
sure better electrical and 
mechanical contact, mirror- 
image uniformity, low cost. 


*QC MEANS 


CUSTOM ASSEMBLED QUALITY CONTROL! 

Sylvania maintains a complete quality control de- 
partment to assure that parts are made to your exact 
specifications for each component. This control 
works for you throughout the manufacturing cycle. 
It’s just one more way you benefit when you put 
Sylvania on the job for parts. 

For full details or a quote, write Sylvania Electric 
Products Inc., Parts Division, Warren, Pennsylvania. 


Many of our customers have analyzed their 
parts assembly requirements. And they have 
found Sylvania can often deliver a completely 
assembled and packaged product — using either 
all Sylvania components, all customer com- 
ponents or both— at lower cost than is possible 
within the customer’s own facilities. 

Result: If your product is small, the parts 
predominantiy plastic and metal, and the quan- 
tities 50,000 or more, it pays you to have 
Sylvania trained specialists assemble it. 


SYLY. 
ba! , 3& 


subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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All-plastic case 
shows finely-drawn 
functional detail 


Tube, lens ring, and cap are all 
molded of Baketire Brand high- 
density polyethylene. The designer 
made good use of this material's 
functional properties. Fine details 
are apoio with extreme fidel- 
ity—serrations on the tube are pre- 
cisely formed and provide a firm 
grip. Minimum finishing after 
molding helps keep mass produc- 
tion costs low. Tough and rigid 
with excellent chemical resistance, 
the flashlight will take hard indus- 
trial usage. Its gloss adds sales 
appeal. On top of all these design 
advantages, the low price of this 
material makes it an even stronger 
value. 


Molded-in threads, hidden parting 
lines make this design unusual 
— —, 


a, 


























Ul 
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NOTE: EXTERIOR SURFACE OF TUBE TO BE 
FREE OF ALL PARTING LINES 


Because of the high temperature resistance of BAKELITE 
Brand high-density polyethylene, these flashlight compo- 
nents always hold their shape. The molded threads don’t 
soften, keeping the lens ring and cap firmly in place. These 
are ten-pitch threads, easy to work, hard to strip. 

While the threaded sections at the bottom and top of the 
tube required a parting line, the designer specified that the 
main body of the tube have no parting line. The one-piece 
mold used for this feature costs more, but the appearance of 
the finished product makes it worthwhile. A slight taper in 
the tube permits easy removal from the mold. Since holes 
for the switch plate are molded in, there’s no need for sub- 
sequent operations such as drilling or piercing. 


HIGH-DENSITY POLYETHYLENE ... 


Clean mold gating, color, feature 
high-density polyethylene 


The designer called for a conventional gate on the flashlight 
cap mold; the tube and lens ring molds have a “diaphragm” 
gate used in fabricating tubular plastic designs. See how the 
finished part compares with his design. The cap and lens ring 
come in three glossy colors—red, yellow, and green—an attrac- 
tive combination with the black tube. 


<2 > 
a —_ 











GATE HERE ~- 





GATE TO BREAK 
OFF FLUSH 
WITH SURFACE 
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This was an informal test— 


... but it demonstrated the toughness and impact 
resistance of the Bake.ire Brand high-density poly- 
ethylene used in the Evereapy “Shop Lite.” It came 
through the bump, bounce, and batter undamaged. 


IDEA-MATERIAL for NEW DESIGNS 


The EVEREADY “Shop Lite” gained several advantages when the designer 
chose this new polyethylene. Check the high points on these pages... 


A new material often expands the designer's 
opportunities to try new ideas. This is es- 
pecially true of high-density polyethylene, 
which offers properties that can reduce 
costs, extend performance, and improve 
appearance. Polyethylenes are only one 
group of Bake.ite Brand plastics—the 


others are epoxies, phenolics, styrenes, and 
vinyls—that you can draw on. Molded, lam- 
inated, extruded, or in coatings, BAKELITE 
Brand plastics can be a source of genuine 
product improvement. 

Check their properties in Sweet's Product 
Design File, section *: 


Dept. AQ-85, Union Carbide Plastics Company 


Division of Union Carbide Corporation 


Visit our booth at the 
Design Engineering Show, 
New York Coliseum, 

May 23-26. 


30 East 42nd Street, New York 17, N. Y. 

Please send me information on the use of BAKELITE 
Brand Plastics in design with particular emphasis on 
these properties 





The type of application being considered is 


NAME 


“Bakelite,” “Eveready” and “Union Carbide” are FIRM NAME 


registered trade marks of Union Carbide Corporation. 
STREET 
CITy. — 
For more information, turn to Reader Service card, circle No. 531 
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) THE 
DIAMONDS-—SIGN 
OF FINISHING 
QUALITY 


4 good reasons 
why you should use 
Garni 
Chromate 


ON YOUR ZINC OR CADMIUM PRODUCTS 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE GENERAL 


For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 

coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 














IRIDITE—a specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with aut tic equip t. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
floke or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 














For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under “Plating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


Allied Research Products, INC. 4004-06 east MONUMENT STREET * BALTIMORE 5, MARYLAND 
BRANCH PLANT: 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: 4. H. Butcher Co. 


comclod cre | QTD? | CHIT?) CID?) CIID?) CIID 
Coatings ‘ Supplies Equipment 


chemicol Processes, Anodes, 
Rectifiers: Equipment, ond Supplies for Metal Finish Chromates Bright 


For more information, turn to Reader Service card, circle No. 451 
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... AT A GLANCE 


Lower cost nuclear power plants may result from present research on the corrosion 
resistance of carbon and low alloy steels. Preliminary studies show that corrosion 
rates of carbon and low alloy steels remain remarkably low after exposure to a 
boiling water reactor environment. Reason: a protective oxide film forms on the steel 
and inhibits corrosion. The film is produced by the action of oxygen and hydrogen 


in the boiling water. 


Source: W. L. Pearl, General Electric Atomic Power Equipment Dept., San Jose, Calif. 


impact sensitivity of materials in contact with liquid oxygen can be determined 
accurately and safely by using a new test apparatus. A free-falling plummet lands 
on a striker pin that is in contact with a specimen under test. The bottom of the 
striker pin and the specimen are immersed in liquid oxygen. Energy is transferred 
from the falling plummet to the specimen with a minimum of splashing of the 


liquid oxygen. 
Source: W. A. Riehl, Army Ballistic Missile Agency, Redstone Arsenal, Ala. 


Interest is boron as a structural material continues. Reason: it has low density 
(0.08-0.09 lb per cu in.), high melting point (3600-4000 F), high room temperature 
hardness (2800 VHN), high elastic modulus (>50 x 10° psi), and relatively high 
specific heat (0.263 Btu/lb/°F at 68 F). However, the purest material available 
today shatters at low impact, has no ductility, and has such poor thermal shock 


resistance that it breaks up on slow cooling. 
5 King Ave., Columbus 1, Ohio. 


Source: Literature survey by D. N. Williams, Battelle Memorial Inst., 50! 


Strength of glass-reinforced plastics laminates is decreased if glass fabrics 
are exposed to humidities over 65% before laminating, recent research indicates. 


Humidities below 65% have no effect on the strength of laminates. 
Source: B. G. Heebink, Forest Products Laboratory, Madison, Wis. 


New information on dislocation motion in metals has been obtained by measuring 
sound waves moving through an irradiated bar of high purity copper. The measure- 
ments gave accurate information on how much energy was absorbed by dislocations 
and how much these imperfections slow down sound waves. The measurements also 
provided information on the effect of sound waves on the motion of dislocations. 
Source: G. Alers, Scientific Laboratory, Ford Moter Co., Dearborn, Mich. 


Chromized muffiers might last the life of a car, a recent proprietary study 
indicates. Examination of a chromized muffler showed no corrosion or weakened 
steel inside or outside after 30,000 miles of continuous use for more than four years, 


even when pounded with a hammer. 
Source: Chromalloy Corp., 452 Tarrytown Rd., White Plains, N. Y. 


A new value for the atomic weight of silver is 107.873 +0.0016 on the chemical 
scale and 107.9028 +0.0011 on the physical scale. The value was obtained by 


accurately measuring silver’s isotopic abundance ratio. 
Source: Rpt. No. 2458, U. S. Dept. of Commerce, National Bureau of Standards, Washington 25, D. C. 
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Tubing for this job 


must meet the most rigid specs 


This manufacturer of heavy-duty idler rollers has turned to 
increased automation and tighter material specs to improve 
production. Note automatic feed and cutoff of tubing in 
background . .. the quick setup for double-end counter- 
boring at the next station. 

Tubing for this job must meet highest standards for uni- 
formity of size, straightness and close tolerance of concen- 
tricity. But where do you find large O.D. tubing to meet 
these rigid specs? At Ryerson, of course—home of the indus- 
try’s tightest quality controls. 

Here you choose from the nation’s largest stocks. And 
you’re assured of consistent quality that is so important to 
meet the demands of automation. The more automated 
your production line, the less chance for visual inspection, 
and the more dependent you are on the consistent quality of 
the raw material. 

So when you next need tubing or help with selection and 
application problems, be ‘“‘Metalogical’’—call Ryerson. 


The type of tubing you need is here 


Carbon Steel Tubing—seamiess and welded, round 
and squore, cold drawn and hot finished. 

Alloy Steel Tubing— seamless rounds. 

Fivid Power Tubing—Rockrite cylinder finish, seam- 
less and welded; hydraulic fluid line; seamless and 
welded cylinder tubing. 

Structural Tubing—squvoare, rectangular and round. 
Ledioy® 170 Tubing—fast machining, 170 sfm. 
Stainless Pipe and Tulsing—cold drawn seamless 
and welded. Also welded ornamental. 

Aluminum Pipe and Tubing—all commonly used 
alloys and tempers. 

PVC Pipe and Tubing—time-tested Ryertex”- Omi- 
cron PVC. 


STEEL*ALUMINUM « PLASTICS * METALWORKING MACHINERY 


umes) O}RYERSON STEEL 


Joseph T. Ryerson & Son, Inc., 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DETROIT » HOUSTON + INDIANAPOLIS 
LOS ANGELES + MILWAUKEE + NEW YORK + PHILADELPHIA + PITTSBURGH + ST. LOUIS + SAN FRANCISCO + SEATTLE * SPOKANE + WALLINGFORD 


Member of the 


Stee! Family 


For more information, turn to Reader Service card, circle No. 528 
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Hot Melts 


Low cost, easy to use 





Styrene- 
Polyesters 


Good electrical and mechanical properties ; 
easy to handle 








Modified 
Epoxies 


Wide range of hardness 
and flexibility 





Silicones 


Stable at high temperatures 





Liquid 
Elastomers 


Epoxies Low shrinkage, good adhesion 


Cushion shock and vibration 





Foams 


Lightweight; cushion shock and vibration 





A guide to 


Potting and 


Encapsulation 


Materials 


Selection factors 
Seven types and their properties 


Part 1 


by C. V. Lundberg, Bell Telephone Laboratories 


@ The protection of electrical 
components and networks by pot- 
bedding) has shown remarkable 
growth in the past few years. The 
importance of these casting meth- 
ods stems from their ability to 
ting and encapsulation (or em- 
isolate electrical components from 
moisture, corrosives, dirt, 
and other environments, and from 
their ability to increase the re- 
sistance of components to shock 
and vibration. 

This article describes the fac- 
tors you should consider when se- 


dust 


lecting a potting or encapsulating 
material, and describes the ma- 
terials that are available. Typical 
applications and case histories will 
be presented next month. 
Selection factors 

Before selecting a potting or 
embedding material it is essential 
that the designer define his serv- 
ice requirements. Here are the 
factors you should consider: 

1. To what degree must electri- 
cal properties be maintained in 
adverse environments? 

2. Must the component be 


WAT LT 


strengthened mechanically and 
protected from shock and vibra- 
tion? Will a rigid or resilient pot- 
ting or encapsulating material be 
required? 

3. What is the required overall 
size and weight of the product 
after casting and hardening? 
What percentage of the finished 
volume will the electrical compo- 
nents occupy? 

4. Will mounting holes or screws 
have to be cast in the compound? 

5. What electrical properties 
(dielectric constant, dielectric 
strength, dissipation factor, sur- 
face resistivity, etc.) are needed? 

6. What is the maximum tem- 
perature that the components can 
withstand during casting? What 
are the minimum and maximum 
ambient temperatures expected in 
service? How much heat will be 
generated by the components and 
what temperature rise over ambi- 
ent temperature is estimated? 

7. What adverse operating con- 
ditions are expected? High hu- 
midity and water immersion? Di- 
rect outdoor exposure? Corrosive 
atmospheres? Any other? 

8. Will the components be sen- 
sitive to shrinkage stresses cre- 
ated when the casting resin hard- 
ens? 

9. Is cost important? 

Once these requirements have 
been set the designer can then de- 
cide which materials to use. The 
large table on p 126 is intended 
to serve as an initial selection 
guide. Keep in mind that it is in- 
tended only to narrow down the 
choice of available materials. For 
example, let’s assume that after 
consulting the table an epoxy 
compound appears to be most suit- 
able. Since many epoxy compounds 
are available, the next step is to 
consult the specific literature of 
liquid epoxy resin producers and 
the companies that formulate 
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epoxy casting compounds. The im- 
portance of consulting specialists 
in liquid casting resins cannot be 
overstressed, as the processing 
properties and idiosyncrasies of 
materials often do not show up in 
tables of properties. 


Waxes and asphalts 

Waxes, asphalts and similar hot 
melt materials can often supply 
satisfactory moisture and chemi- 
cal resistance and physical protec- 
tion for electrical components. 
They have excellent electrical 
properties, and some of them are 
cheaper than any other potting 
materials. They are also easy to 
use since they liquefy when heat- 
ed. And they do not create any pot- 
life problems; if not all the ma- 
terial is used at one time, the re- 
mainder can be remelted many 
times without seriously affecting 
its properties. However, very long 
heating periods at processing tem- 
peratures can produce chemical 
changes and degradation. 

Hot melt materials can soften 
if the components operate at high 
ambient temperatures or if exces- 
sive heat is produced during op- 
eration. In addition, waxes and 
asphalts tend to shrink from their 
containers and crack when ex- 
posed to temperatures in the 0 to 
—25 F range. Furthermore, most 
of the hot melt materials have 
little structural strength and are 
not self-supporting. 


Styrene-polyesters 

Applications of styrene-polyes- 
ters are steadily growing because 
the materials have good electrical 
and mechanical properties and are 
relatively easy to handle. 

How they form—Casting-type 
styrene-polyesters consist of un- 
saturated polyesters dissolved in 
monomeric styrene. The hardened 
product may be rock-hard or elas- 
tomeric depending on the particu- 
lar acids and alcohols used in 
manufacturing the polyester. Add- 
ing a peroxide initiator makes 
the styrene crosslink with adja- 
cent polyester molecules at the 
points of unsaturation, producing 
a three-dimensional network. 

Some initiators of the harden- 
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ing or curing reaction work at 
room temperature; since they pro- 
duce crosslinking immediately, 
they provide materials with short 
pot life. Other initiators require 
elevated temperatures for curing 
and thus provide long room tem- 
perature pot life 

The reaction between the sty- 
rene and polyester is exothermic, 
ie, generates heat. Exothermic 
heat can be considerable and may 
cause voids and cracks. For any 
given polyester and initiator sys- 
tem the amount of heat generated 
depends on the mass of the cast- 
ing; the greater the mass, the 
higher the exotherm. 

Fillers improve properties—One 
way to lessen generated heat is to 
add inert mineral fillers (such as 
silica, clay, whiting, aluminum 
oxide, talc, mica and glass fiber). 
Since the filler occupies space, the 
volume of resin is smaller and the 
amount of heat generated is re- 
duced. An added advantage of the 
fillers is that they increase heat 
conductivity and minimize local 
hot spots during gelling and cur- 
ing. Thus, virtually all casting- 
type styrene-polyesters used today 
contain fillers. Clear polymers are 
used mainly for display purposes. 

Fillers also reduce the cost of 


styrene-polyesters, and can be 
used to change physical and me- 
chanical properties. Silica-filled 
styrene- polyester is generally 
hard, rigid and quite tough. It is 
strong enough so that mounting 
studs can often be cast directly in 
the compound. 

Unfilled, hardened resins have 
relatively high coefficients of ther- 
mal expansion; the expansion of 
filled resins, however, approaches 
that of common metals. Further- 
more, unfilled styrene-polyesters 
generally shrink 8 to 10% (by 
volume) after hardening, whereas 
fillers can reduce shrinkage to 5 
to 8%. Nonetheless, the 5 to 8% 
shrinkage is relatively high. 

Suited for encapsulation—Be- 
cause of their tendency to shrink 
from potting containers, styrene- 
polyesters are very often used for 
encapsulation rather than potting. 
Cast parts that shrink sufficiently 
can often be made more economic- 
ally in removable molds than in 
potting containers. However, if 
the potting method is used with 
styrene - polyesters, the potting 
container should contain styrene 
or a plastics material to which 
styrene-polyesters adhere. Also, 
the container should be _ thin- 
walled and easily deformable so 


Potting 
Embedding 


Encapsulation 


What They Mean 


Potting, embedding and encapsulation are all liquid casting 


processes, 


Potting consists of placirig electrical components or networks 
in a metal or plastics container which is then filled with an appro- 
priate casting liquid. The liquid subsequently hardens by cooling or 
chemical action, the container becoming an integral part of the 


finished item. 


Embedding is similar to potting except that the components and 
liquid casting compound are placed in a temporary container or 
mold which is removed after the casting liquid has hardened. The 
finished product is often referred to as an embedment, an encapsu- 


lation, or as being encapsulated. 


Electrical components may also be encapsulated by dipping and 
spraying. In such cases the liquid encapsulating compound is often 
thickened with a very fine silica or clay to make it cling to the com- 
ponent and prevent it from draining off. Such thickened mixtures 
are commonly called thixotropic compounds. 
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that it can follow the styrene- 
polyester as it shrinks. 

Once a styrene-polyester has 
cured, little if any change occurs 
at ordinary temperatures provided 
parts are not exposed to weather- 
ing. Some roughening and dulling 
of the surface may occur outdoors 
due to ultraviolet radiation. This 
surface erosion occurs slowly and 
can be allowed for by increasing 
the thickness of the compound. 


Epoxies 

Epoxies are also showing rapid 
growth in encapsulating electrical 
equipment. Many of the commer- 
cial epoxies are made by reacting 
epichlorhydrin with bisphenol A, 
and curing is accomplished with 
agents containing active hydro- 
gen, such as amino, carboxy] and 
hydroxyl groups. As with styrene- 
polyesters, the epoxy reactions are 
generally exothermic and fillers 
are often used to hold down exo- 
therm heat. Unfilled, transparent 
compounds are occasionally used 
when it is advantageous to see 
into the embedment. 

As shown in the table, many 
properties of cast epoxies are sim- 
ilar to those of cast styrene-poly- 
esters. The styrene-polyesters have 
a price advantage; they cost about 
half as much as epoxies. However, 
the epoxies shrink less and thus 
have less tendency to exert pres- 
sure on components and change 
their electrical characteristics. 
The epoxies also shew better ad- 
hesion to most substrates than 
styrene-polyesters. Good adhesion 
is particuarly important around 
leads and terminals to prevent the 
entrance of moisture and other 
contaminants. 

Because of the low shrinkage 
and good adhesion of epoxy com- 
pounds, it can be quite difficult to 
remove parts from embedding 
molds. Thus, the materials are 
often more economically suited 
for potting. The degree of adhe- 
sion produced between the cast- 
ing and container depends on the 
particular epoxy compound used, 
as well as on the size and shape 
of the casting. A variety of plas- 
tics potting containers can be 
used, and metal containers are 


sometimes desirable for electrical 
shielding. As with styrene-polyes- 
ters, containers should be thin 
enough so that they can follow the 
epoxy compound as it shrinks. 

Many epoxy compounds cure 
satisfactorily at room tempera- 
ture. However, best properties are 
developed by heat curing. For 
many compounds, 1 to 2 hr at 175 
to 200 F is adequate, but some 
compounds require many hours of 
cure at 300 F or higher in order 
to develop high heat distortion 
temperatures. (Heat distortion 
temperatures should be specified 
for self-supporting cast parts that 
must maintain dimensional stabil- 
ity when exposed to high temper- 
atures for long periods.) 


Modified epoxies 

Because of their high crosslink- 
ing the epoxies described above 
are generally hard and rigid. Less 
crosslinking and greater resiliency 
can be obtained by reacting epox- 
ies with polysulfides and poly- 
amides. 

Depending on the composition 
ratio used, epoxy-polysulfide cast- 
ing compounds can be made in a 
wide range of hardnesses; e.g., 
hard and slightly resilient, semi- 
hard, soft and rubbery. Tertiary 
amines are generally used as cata- 
lysts and the compounds are cured 
at room temperature. Exothermic 
heat is produced during curing. 

Certain low - molecular - weight 
polyamide and amide-amine mix- 
tures also react with epoxies at 
room temperature. As with most 
other resin mixtures, some prop- 
erties are improved by heat treat- 
ment after hardening. Several 
hours are usually required for 
gelling at room temperature, the 
exact time for a given composi- 
tion depending on the mass of the 
mixture. Exotherms are moderate 
and are lower than those produced 
by very active amines. 

In addition to the polysulfides 
and polyamides, some additives 
(or flexibilizers) for the standard 
epoxies are available which in 
themselves contain epoxy groups. 
These additives can react with the 
standard epoxy casting resins and 
the usual hardeners to form cross- 


linked, somewhat flexible potting 
compounds. 

Epoxies can also be reacted 
with urethanes. These potting and 
embedding compounds can be var- 
ied from rigid to resilient, de- 
pending on the properties and 
quality of the urethane used, as 
well as the hardener used. 


Silicones 

Silicone liquid resins that cure 
to a rigid state are mainly used 
for impregnating and coating. 
They usually require long, high 
temperature cures and have fairly 
high shrinkage. However, shrink- 
age can be reduced by using fil- 
lers, the filled compounds being 
suitable for relatively small cast- 
ings. Unfilled compounds tend to 
be brittle and are relatively ex- 
pensive. Both the filled and un- 
filled compounds have favorable 
stability at high temperatures. 


Liquid elastomers 

Silicones—All of the rigid cast- 
ing compounds shrink as they 
cure and tend to compress em- 
bedded parts. As previously men- 
tioned, pressure sensitive com- 
ponents may have their electrical 
properties changed by compres- 
sion. Vulnerable components can 
be cushioned with a base coating 
of silicone rubber which cures at 
room temperature (see photo). 
The coating can be applied by 
dipping, brushing or spraying 
and cures overnight or in one or 
more hours at moderate tempera- 
tures. It is inert to casting resins 
and does not form an adhesive 
bond with them. 

Since rubbers are essentially 
incompressible, i.e., if squeezed in 
one direction they expand in an- 
other direction, the cushioning 
effect of silicone rubber is prob- 
ably due to the compressibility of 
air trapped in the rubber. Also, 
any compressive forces tend to be 
distributed over the entire surface 
of the component because of the 
rubber’s flexibility and its lack of 
adhesion to the casting resin. 

Liquid silicone rubber can also 
be used as the sole encapsulant 
for components and networks. It 
has good electrical properties, sta- 
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PROPERTIES OF POTTING AND 





Material » 


ASTM # 


Hot Melts 


Rigids (silica-filled) 





| 
Silica- 
Oxidized Filled 
Asphait 


crystalline 
Wax Asphait 


Gel-Type 
Compound 


Epoxy | Silicone | 
| 


Styrene- 
Polyester 








ELECTRICAL PROPERTIES 


Dielec Str, v/mile 
Dielec Const....... 
60 Cps 
10° Cps. 
10° Cps 
Dissip Factor 
60 Cops... 
10° Cps. . 
10° Cps. ae 
Surface Res, ohms/square 
Dry ae eee 
After 96 Hr at 95 F, 909% RH..... 
Vol Res (dry), ohm-cm VE 


MECHANICAL PROPERTIES 








es | @ 


3.7 3.8 3.7 
3.7 | 3.6 3.6 
3.6 3.4 | 3.6 


0.01 0.02 | 0.008 
0.02 | 0.02 | 0.004 
0.02 | 0.03 | 0.01 


108 1s =| (Ios 
108 1 «6©| (gs 
>105 | >it 5 Saat 105 








Ten Str, psi we 
Elongation, % bows unde ceeanee 
Compr Str, psi 


Flex Mod of Rupture, psi. iu ? .| D790... 


1zod Impact Str (notched), ft-lb... a: D256 
D676, D1484.. 
i ae 


Shore Hardness 
Penetration at 77 F, mils 
Shrinkage on Cooling or Curing, % by vol. 


, D412... 


| D695, D575... 


10,000 9,000 
25,000 16,000 
10,000 12,000 
03 04 




















PHYSICAL PROPERTIES 





Specific Gravity. ..... 

Min Cold Flow, F.. 

Softening or Drip Pt, F 

Heat Dist Temp, F 

Max Cont Service Temp, F... . 
Coef of Ther Exp, per °F, x 10-* 


Ther Cond, Btu/sq ft/hr/°F /ft. . cee ae. m 


COST ($/Ib).. 


.| D71, D792... 


| p648........ 


‘220 
300 


140 220 


| Good Good 


16 
230° 165» 
250 250 

26 22 








0.05 


0.10 








0.193 0.29 0.23 
0.25 050 | 275 | 








«Values are for specific compounds; in most cases values can be altered by changing composition. 
bSome compounds have heat distortion temperatures of 300 F and higher. 


ble mechanical properties during 
aging, and withstands cycling 
tests and service conditions over 
a wide temperature range. 

Polysulfides—In addition to be- 
ing combined with epoxies, liquid 
polysulfides can also be used alone. 
The elastomeric and adhesive 
properties of polysulfide com- 
pounds are useful in many pot- 
ting and sealing applications, es- 
pecially where weatherability and 
flexibility are needed over a wide 
temperature range. 

Initial gelling of polysulfides 
occurs in a few minutes or in sev- 
eral hours at room temperature, 
depending on the concentration of 
lead peroxide curing agent and 
stearic acid. Curing continues for 


126 * MATERIALS 


days or weeks, during which time 
properties of the material gradu- 
ally reach their ultimate values. 

Plastisols — Because of their 
elastomeric properties, plastisols 
are used—to a limited extent—as 
encapsulating compounds. Their 
most notable use has been on 
wire-wound toroidal cores to pro- 
vide mechanical protection. 

The plastisols consist of finely 
divided particles of polyvinyl 
chloride suspended in one or more 
ester-type plasticizers. Metallic 
compounds are usually added as 
stabilizers to improve heat resist- 
ance, and pigments are often 
added to improve appearance and 
to lessen degradation by ultravio- 
let light. When properly com- 
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6 Ib per cu ft. 410 Ib per cu ft. 
eShort time test on %-in. specimen. 


pounded the materials have good 
resistance to normal atmospheric 
aging. 

Depending on the volume heated, 
liquid plastisol is converted to a 
rubbery solid in 10 min to 2 hr 
at 300 to 350 F. This elevated 
temperature fuses or solvates the 
solid particles of resin in the plas- 
ticizer. 

Urethanes — Elastomeric ure- 
thane potting and encapsulating 
materials are noted for their 
strength, toughness, durability 
and abrasion resistance. They are 
prepared by curing liquid ure- 
thanes with polyamines or hy- 
droxyl-containing materials such 
as castor oil. One of the problems 
with these materials is that the 





ENCAPSULATION MATERIALS: 





Flexibilized Epoxies 


Liquid Elastomers 


Rigid Polyurethane Foams 





Epoxy- Epoxy- 
Polyamide 
(50-50) 


cure) 


Polyurethane 
(50-50, diamine 


Polyurethane 
(diamine 
cure) 


Polysulfide Silicone 





Plastisol Prepolymer One-Shot 
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reactants must be kept dry to pre- 
vent the formation of bubbles and 
foam. Thus, the ingredients have 
to be protected from moisture 
pickup in the air. 


Foams 


All three types of foams—rigid, 
semi-rigid and flexible—can be 
used for potting and encapsulat- 
ing components. They are particu- 
larly useful in applications where 
it is desirable to reduce weight. 
For this reason they are especially 
valuable in airborne military ap- 
plications. Rigid and semi-rigid 
foams are usually used in such 
applications to minimize move- 
ment of components during shock 
and vibration. A flexible foam 
may be used in addition to com- 


pletely encompass and cushion the 
potted or encapsulated product. 
Foams should preferably be 
used with components that do not 
generate heat. Heat may not be a 
factor in short-life applications, 
but normally provision must be 
made for conducting it away. 
Rigid polyurethane foams with 
densities of 6 to 10 lb per cu ft 
are generally used for potting and 
encapsulation. These foams can be 
produced by two methods. In the 
one-shot method the foam is pro- 
duced by simultaneous mixing of 
all the ingredients—the polyol. 
diisocyanate, water, catalyst and 
dispersing agent. In the second, 
or prepolymer, method the diiso- 
cyanate is reacted with the resin 
to produce a somewhat viscous 


prepolymer. This prepolymer can 
be reacted immediately with wa- 
ter in the presence of a catalyst 
and dispersing agent to form 
foam. Or it can be stored and 
used at a convenient time. 

An important advantage of the 
prepolymer method is that since 
the diisocyanate has previously 
been reacted with the polyol, vo- 
latility and toxicity of the diiso- 
cyanate are reduced in the foam- 
ing operation. In addition, pre- 
polymer foams generate less exo- 
thermic heat than one-shot foams 
during foaming, the polyester- 
diisocyanate exothermic reaction 
having already been completed. 
Thus, a prepolymer foam is de- 
sirable where only low exotherms 
can be tolerated. 


MAY, 1960 + 127 





Now you can Determine Minimum Bend Radii 
from Standard Tensile Test Results 


Two simple formulas, 
mathematically derived, 


require only reduction of 


area values. Correlation 


is close. 


by J. Datsko and C. T. Yang, 


University of Michigan 


@ With the increased use of high 
temperature materials that re- 
quire sheet-metal forming, it 
important to treat the subject of 
minimum, or “critical,” bend 
radius analytically. The following 
equations box for deriva- 
tions) mathematically relate mini- 
mum bend radius, R, to percentage 
reduction of area, A,, for any 
thickness, t: 
If A. <20: R/t 
If A, >20: R/t 
(100-A,)*/(200 A,-A,’). 


is 


(see 


(50/A,)-1 


The two curves of the graph 
are plots of these two equations. 
Each is plotted for all values of 
A, to show that the simpler equa- 
tion (solid line) sufficiently 
valid for values of A, below 20. 
For values of A, greater than 20 
the difference the two curves 
becomes significant and the more 
complex formula must be used. 
The changeover at A, = 20 was 
decided upon by experience. 
Graph probably valid 
for all materials 

From the graph, then, the mini- 
mum bend radius can be deter- 
mined for any material for which 
the percentage reduction of area 
is known. Although experiments 
with plastics were too limited to 
allow valid conciusions, it would 
seem that the equations will be 
equally valid for nonmetals. The 
theory behind the derivation does 
not relate to the nature of the 
materials. However, when dealing 
with very elastic materials that 
have no plasticity, the elastic 
springback must be considered. 


is 


in 
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Reduction of Area, % (A,) 


Bend test points plotted on graph with mathematically determined curves 
show good correlation of theory developed in this article. 


MATERIALS TENSILE TESTED TO VERIFY BEND -TENSILE RELATION 





Material Specific Alloy 


Reduction 
of Area 


ab 
/0 


Original 
Thickness 
(t), in. 


Number 
Tested* 





2011-ST6 
2011-ST6 
1100-H 
70-30 


Aluminum 


Brass (50% CW) 
Brass 


Cast iron 
Magnesium Tooling Plate 
AZ31BH.. 
HK31X1 
Polystyrene 
Steel 1018 


Tool steel B&S 


Titanium . 130B 


POvoszsr- KA - TO ™™ .:CCe>D 


MM DY MY WW WW WW Ww ww Ww Ww 


6.2, 8 
6.4 
52 

19, 41 
37, 50 
40 

% 
9.9, 10.2 
ll 

19 
25 

3 
53, 57 
52 
4\ 
60 
32, 39 
32 








*Number of flat specimens only. 


>Where two values are given, the second was obtained from %-in. dia round stock but the test 
value was not used in plotting points on the graph. 


For example, CR39 is an allyl 
ester cast sheet commonly used in 
in photoelasticity studies. As 
normally tested it has a zero per- 
centage reduction of area, Never- 
theless, a 4%-in. sheet can be bent 
to a 2-in. radius before it frac- 


ENGINEERING 


tures. After breaking, the bend 
specimen is perfectly flat, indi- 
cating complete springback. There- 
fore, in conducting the tensile 
test, the actual area must be 
measured just prior to fracture. 
If this is done, a 3% reduction 





of area will be found; with this 
correction CR39 would also fit the 
curve of Fig 1. 


Bend tests confirm curves 

To confirm the mathematical 
analysis, tensile and bend tests 
were conducted on a number of 
materials. The results of these 
tests are given in the accompany- 
ing table. In most cases, three 
specimens of each were tested but, 
since the range was small, only 
the averages are reported here. 
The resultant points were plotted 
along with the theoretical curves 
on the graph. The correlation was 
good enough to bear out the theory. 

Testing procedure—F lat tensile 
specimens were cut from magne- 
sium, aluminum, brass, steel, ti- 
tanium, cast iron and polystyrene 
bar stock. A 30-ton universal ten- 
sile testing machine was used to 
pull the specimens until they frac- 
tured. Cross-sectional areas of the 
specimens were measured before 
testing and after fracture. Though 
the data was not used in plotting 
the points on the graph, some 
round tensile specimens were 
tested to determine the agreement 
between the two shapes of speci- 
mens. 

In the bending test two meth- 
ods were tried. In the first, the 
flat, rectangular specimen was 
supported horizontally on two 
rolls and the load was applied 
vertically between them by a third 
roll. During the test it was neces- 
sary to stop loading at regular 
intervals and search for small 
cracks on the outer fibers. When 
cracks appeared, the inner radius 
of the bent beam was measured 
by radius gages. 

In the second method, the speci- 
men was held upright in a vise 
clamped on one end. A bending 
moment was applied to the other 
end. The two methods gave simi- 
lar results and the second, which 
is quicker, was used to obtain the 
results reported here. 


Correlation analyzed 

It is apparent from the graph 
that most of the experimental 
data points fall reasonably well 
along the theoretical curves. 

For the soft brasses, aluminum 
and steel, percentage reduction of 


area is greater than 50. The 
theoretical curves predict that 
these materials can be bent to an 
R/t ratio approaching zero, and 
this is substantiated in practice. 
These ductile materials can be 
bent double with one face in con- 
tact with itself without any cracks 
appearing. 

Another interesting point borne 
out by the tests is the relation- 
ship between aluminum, usually 
considered quite ductile, and 
thoriated magnesium, usually con- 
sidered quite brittle. By compar- 
ing points A and B to J and K it 
can be seen that, as the theoreti- 
cal curve approximately predicted, 
aluminum alloy 2011 ST6 can be 
bent to an R/t of only 9 or 10 
while the magnesium alloy can be 
bent to an R/t of 3 or 4. 

The one plotted point that 


seems to show bad correlation is 
that for the two 3/16-in. RC130B 
titanium alloy specimens. The 
fact that this point is much fur- 
ther off the theoretical curve than 
the single 14-in. specimen of the 
same alloy, however, would sug- 
gest that some unusual factor was 
involved—and this was found to 
be the case. 

The first 14-in. piece was diffi- 
cult to bend and the second and 
third specimens were therefore 
machined down to 3/16 in. by 
making one heavy cut on each side. 
The %4-in. pieces had been ma- 
chined from a %-in. thick piece 
by several light cuts. It is be- 
lieved that the discrepancy in the 
test values of the 3/16-in. pieces 
resulted from the residual tensile 
stresses set up during the heavy 
machining cut. 





To arrive at the formulas 
used to plot the curves in this 
article, the following assumption 
was used: The fracture strain 
in the outer fiber of a bending 
specimen is equal to the true 
strain in a tensile test specimen. 

By definition, the true strain 
at fracture of a tensile speci- 
men is equal to: In (lr/l.), 
where lr and |, are the final and 
original lengths respectively. If 
the volume is assumed to con- 
stant, the relationship can be 
expressed as In (100/100-A,), 
where A, is the percentage re- 
duction of area. 


Bending strain 
equated to tensile 

Consider a flat sheet subjected 
to a bending moment. The outer 
fiber is strained in tension and 
the inner fiber in compression. 
Inasmuch as failure will not 
occur on the compressive side, 
only the strain in the outer 
fiber will be considered. 

1. If the neutral axis of the 





The Mathematical Derivation 


bend is assumed to lie in the 
center of the sheet thickness, 
the mathematics are simplified. 
The true strain in the outer 
fiber, eo, is equal to In (Ir/l.). 
Because |; and |, are arc lengths, 
their ratio equals the ratio of 
their radii, or: l/l. = (R+t)/ 
(R+t/2). Thus: e. = In (R+t) 
/(R+t/2) = In (100/100-A,). 
Solving for R/t yields: 

R/t = (50/A,) - 1. 


It was found that this relation- 
ship is valid for materials hav- 
ing a percentage reduction in 
area of less than 20. 

2. For materials having a 
percentage reduction in area 
greater than 20, the displace- 
ment of the neutral axis in 
bending is significant. The equa- 
tions must now consider the 
radius of the neutral axis, which 
can no longer be assumed equal 
to R + (t/2). Omitting the 
involved mathematical manipu- 
lations, the final equation is: 
R/t = (100-A.")/(200 A,—A,") 

Although not mentioned in the 
text and not used to plot curves, 
an empirical relationship: R/t 
= (60/A,) -— 1 has also been 
found satisfactory for ductile 
materials that do have a shift 
in neutral axis. 
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Steam condenser tubes of aluminum for power genera- 
tion equipment have gained rapid acceptance. 


Instrument air lines made from aluminum offer sub- 
stantial savings in initial cost and freedom from corro- 


sion by atmospheric hydrogen sulfide. 
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Storage tanks of aluminum prevent discoloration of 
chemical ingredients for synthetic textiles. 


Selecting 
Aluminum 
Alloys 

for Process 
Equipment 


Because of their excellent strength-to-cost 
ratio and resistance to corrosion, alumi- 
num alloys are becoming increasingly 
popular for processing chemicals, petro- 
leum products, foods and drugs. Here 
are the alloys to use, corrosion factors to 
consider, and a look at costs. 


by R. L. Horst, Jr., Aluminum Co. of America 


What alloys are best? 


Aluminum alloys for processing 
equipment fall into two groups: 
non-copper-bearing and copper- 
bearing alloys. The non-copper- 
bearing alloys have the same high 
corrosion resistance as commer- 
cially pure aluminum alloys and, 
because of their high strength, 
are widely used for processing 
equipment. Although the copper- 
bearing alloys (the 2000 series) 
have exceptionally high strength, 
their corrosion resistance is rela- 


tively low. Thus, they are rarely 
used for processing equipment ex- 
cept as fasteners or for structural 
parts not subject to corrosive en- 
vironments. 

Table 1 shows the wrought 
alloys most frequently used for 
processing equipment with a de- 
scription of their main features 
and a checklist of available forms. 
These alloys all have essentially 
the same corrosion resistance. 
However, their mechanical proper- 


ties (available from standard 
handbooks) vary widely and should 
be checked. In general, use of the 
higher strength alloys will result 
in a lower cost for pressure ves- 
sels, structural supports or field 
erected storage tanks. On the 
other hand, the lower strength 
alloys are more economical for less 
demanding applications such as 
vented tanks or jacketing for 
thermal insulation. 


Alloys for pressure vessels 


Most aluminum alloys for pres- 
sure vessels are included in stand- 


TABLE 1—STANDARD WROUGHT ALUMINUM ALLOYS FOR CHEMICAL AND PROCESS EQUIPMENT 





Available Forms 
Beetasi <fcn gio Main Features 
Rolled | Extruded | Tube, 


Shapes | Shapes Pipe | 


Sheet, Wire, 
Plate Rod, Bar 
EC ES x Busbar alloy, good electrical conductivity 
xX High strength busbar alloy 


Rivets Forgings 





1060 For hydrogen peroxide service. Used where minimum 
catalytic action is required 

1100 Commercially pure alloy. Standard welding wire for 1100 
and 3003 alloys 

1260 Standard welding wire for 1060 and 1260 alloys 


2024 High strength nuts and bolts. Needs protection in corro- 
sive environments 

2117 High strength rivets. Needs protection in corrosive 
environments 





3003 | Standard general purpose alloy 
3003 (Alclad) Same as 3003. High resistance to perforation 

3004 Same as 3003 with higher strength but is harder to weld 
3004 (Alclad) Same as 3004 with higher resistance to perforation 





4043 Standard welding wire 


5005 Standard sheet and plate alloy, interchangeable with 3003 
5050 Standard general purpose alloy 

5052 Moderate strength, general purpose structural alloy 
5056 | Screens, fences, rivets 

5056 (Alclad) Same as 5056 with higher resistance to perforation 
5083 High strength structural alloy (up to 150 F) 

5086 Same as above 

5154 | Same as above 

5254 For hydrogen peroxide service (up to 150 F) 

5454 High strength high temp structural alloy 

5456 | High strength structural alloy (up to 150 F) 

5554 Best welding wire for 5454 

5556 Best welding wire for 5456 

5652 | For hydrogen peroxide service 





~< >< >< > > OO OO 


Moderate strength rivets 
Beer barrels, shipping drums 
Moderate to high strength, general purpose structura| 
alloy 
Same as 6061 with higher resistance to perforation 
Interchangeable with 6061, slightly lower cost 
Interchangeable with Alclad 6061; slightly lower cost 
Low cost, moderate strength extrusion alloy 
6063 (Alclad) * | Same as 6063 with higher resistance to perforation 
6151 ; ; High strength forgings 
6363 ..| For hydrogen peroxide service 


6053. 
6053 (Alclad) 
6061 


6061 (Alclad) 
6062 


6062 (Alclad) 
6063 
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ASME Design Stresses for Welded Aluminum Alloys, psi 


150 200 250 300 350 
Meto!l Temperoture, F 


1 Design stresses for welded 
alloys at temperatures up to 400 F. 


ard design codes, such as the 
ASME code for unfired pressure 
vessels, HEI standards for heat 
exchanger tubes, and API specifi- 
cations for field-erected storage 


tanks. Design stresses for typical 
alloys are given in Fig 1, taken 
from Section 8 of the ASME code. 
This code limits aluminum alloys 
to temperatures below 400 F. 

Mechanical properties and de- 
sign suggestions for temperatures 
over 400 F are readily available 
from aluminum producers. For 
example, heated reactors and heat 
exchangers of aluminum are used 
in resin production at tempera- 
tures over 625 F. And phosphorus 
pentasulfide is produced in alumi- 
num equipment operating near 
700 F. 
For pitting: alclad alloys 

Alclad alloys are desirable 
where thin sections are exposed to 
a pitting environment. They are 
actually composed of two alloys: 
a core and a metallurgically bond- 
ed cladding. The core is selected 
for its formability, strength or 
weldability, and the cladding is 


How good is corrosion resistance? 


Although aluminum is _ popu- 
larly noted for its light weight, 
designers of process equipment 


are more impressed by its high 
corrosion. Alumi- 
resistance de- 


resistance to 
num’s corrosion 


20 years | 


INDUSTRIAL ATMOSPHERE—NEW KENSINGTON, PA 


2 High atmosphere resistance of aluminum—in both coastal and indus- 
trial atmospheres—is shown in these cross sections of exposed specimens. 
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selected to be anodic to the core. 

If a pit starts in an alclad alloy 
the depth of attack is limited to 
the clad layer. Penetration of the 
core does not start until all of the 
cladding in the adjacent area is 
consumed. Even then, penetration 
of the core will not start until the 
diffusion zone, which is also anodic 
to the core, is consumed in the pit 
area. Alclad can extend the life 
of equipment considerably in ap- 
plications where a pitting type of 
attack is expected. However, the 
lower cost bare alloys are recom- 
mended where pitting does not 
occur or where experience has 
proved it to be insignificant. 

Cladding thickness is expressed 
as a percentage of the total wall 
thickness or cross section. A typi- 
eal figure is 10%.The cladding 
alloy can be applied to one or both 
sides of sheet, plate, tube or pipe 
(see Table 1). 


pends on an oxide coating that 
forms instantaneously in air. Al- 
though thin, this coating is highly 
adherent and resists dissolution 
or breakdown under many condi- 
tions. 
Resistance to atmosphere 

In corrosive atmospheres, alumi- 
num undergoes an initial action 
that is self-stopping. Cross sec- 
tions of exposed aluminum (Fig 
2) illustrate this property which 
is characteristic of the metal in 
practically all atmospheric appli- 
cations. Even though the surface 
may become dulled, structurally 
significant corrosion does not occur 
and the surface requires little 
maintenance. A large number of 
successful applications requiring 
little maintenance testify to this 
fact—roofing, siding, handrails, 
window frames, fencing, and wea- 
therproofing for thermal insula- 
tion. 
Resistance to chemicals 

Aluminum, like lead, tin and 
zinc, is an amphoteric metal. For 
some, this has led to the erroneous 
conclusion that aluminum cannot 
be used to handle acid or alkaline 
solutions. As Fig 3 shows, pH 
alone is not a criterion. What is 
causing the pH is more important. 





The key is that in solutions cor- 
rosive to aluminum, the aluminum 
oxide film is dissolved; in the non- 
corrosive solutions, the film is 
inert or forms stable compounds. 
Glacial acetic acid, fuming nitric 
acid, hydrocyanic acid, and ammo- 
nium hydroxide solutions are 
among those commonly handled 
and shipped in aluminum equip- 
ment or tank cars. Other major 
commercial] chemicals that can be 
handled or shipped in aluminum 
equipment are listed in Table 2. 
Preserving product color 
and purity 

There are many processes where 
the color and purity of the final 
product must be preserved. For 
example, polyethylene, polystyrene 
and nylon salts must be kept free 
from discoloration. Similarly, cos- 
metics, essential oils and foods 
must contain no harmful contami- 
nants. As shown in Table 3, alumi- 
num is particularly valuable in 
processing such materials. Even 
in those cases where a _ small 
amount of corrosion occurs, no dis- 
coloration or coritamination takes 
place. 


TABLE 2—CHEMICALS THAT CAN BE HANDLED BY ALUMINUM ALLOYS: 





Acetaldehyde 
Acetic acid 
Acetic anhydride 
Acetone 
Acrolein 
Acrylonitrile 
Adipic acid 
Alcohols 

Aldol 

Ammonia 


Ammoniated ammonium 


nitrate soins 
Ammonium nitrate 


Ammonium thiocyanate 


Aniline 
Benzaldehyde 
Benzene 
Benzoic acid 
Buty! acetate 
Caprylic acid 
Carbon dioxide 
Carbon disulfide 
Carbonic acid 
Castor oi! 
Cellulose acetate 
Cement 

Cod liver oil 
Corn syrup 
Cresol 

Cresote 
Crotonaldehyde 
Cyclohexane 


Cyclopropane 
Dextron 
Dextrose 


| Dichlorobenzene 


Dichlorodifluoromethane 


| Ester gum 


Ethyl acetate 
Ethyl acetoacetate 
Ethyl alcohol 
Ethylene glycol 
Fatty acids 


| Formaldehyde 
| Freons 


Furfural 

Gasoline 

Glucose 

Glycerine 

Helium 

Hexamine 

Hydrocyanic acid 

Hydrogen 

Hydrogen peroxide 

!sobutyric acid 

Lacquers and their 
solvents 

Linseed oil 

Maple syrup 

Methane 

Methylethyl ketone 

Methy! salicylate 

Monochlorodifluoro- 
methane 


Napthalene 
Naphthenic acids 
Nitric acid (fuming 
above 82%) 
Nitrocellulose 


Nitrogen fertilizer soins 


Nitroglycerine 
Nitrous oxide (dry) 
Nylon salts 
| Oils 
Edible 
Essential 
Fuel, lube, 
transformer 
Tall 
| Oleic acid 
| Oxygen 
Paraldehyde 
Pentaerythritol 
Pentaerythritol 
tetranitrate 
Pentane 
Perchlorethylene 
Petroleum gas 
Phosphorous 
pentasulfide 
Phthalic acid 
Phthalic anhydride 
Picric acid 
Polyethylene 
Polystyrene 
Potassium nitrate 


Propane 
| Propionic acid 
| Propionic anhydride 
| Propyl alcohol 
| Propylene glycol 
| Pyridine 
| Ricinoleic acid 
Rosin 
Salicylic acid 
Shellac 
| Sodium bicarbonate 
Sorbitol 
Starch 
Stearic acid 
Styrene monomer and 
polymer 
Sugar 
Sulfur 
Sulfur dioxide 
Tar 
Titanium tetrachloride 
Toluene 
Triacetin 
Trichlorobenzene 
Trichloroethylene 
Urea 
Vinyl acetate 
Vinyl chloride 
| Water 
High purity 
Saline 
Tap 





TABLE 3--MATERIALS THAT CAN BE 
HANDLED IN ALUMINUM TO 
AVOID UNWANTED COLOR 





COSMETICS 
Ammonium thio- 
glycollate 
Dyes, pigments 
Glycerol 
Soaps 
Starches, gums, resins 
ESSENTIAL OILS 
Acetophenone 
Benzyl acetate 
Lemongrass oil 
Linalyl acetate 
Methyl salicylate 
Oil of wintergreen 


Ammonium thiocyanate 
Calcium hypochlorite 
Catalytic fluor- 
phosphates 
Phosphor suspensions 
Potassium pyro- 
phosphate 
Titanium dioxide 
PHARMACEUTICALS 
Aspirin 
Chloromycetin 
Stryptomycetin 
PLASTICS AND 
RELATED MATERIALS 


*In general, those alloys listed in Table 1. 





Se &- “SS. 2a; 2 @ 
s 8 2S MR 
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/- Acetic 
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2- Hydrochloric acid 

3- Hydrofluoric acid 

4- Nitric ocid 

5- Phosphoric acid 

6- Sulfuric acid 

7- Ammonium hydroxide 
8- Sodium corbonate 
9- Sodium disilicote 
/0- Sodium hydroxide 














4a Corrosion resistance of aluminum exposed to chemicals of varying pH. 


Peppermint oil 


Acrylonitrile 

Adipic acid 

Cocoa, chocolate | Cellulose acetate 
Edible oils Ethyl benzene 

Fish Hydrogen cyanide 
Flour lsothiocyanates 
Gelatin Nylon salts 
Margarine Phenol -formaldehydes 
Oils, fats, lard Phthalic anhydride 
Salt Polyethylene 

Soluble coffee Polymethy! methacry- 
Sugar late 

Yeast Polypropylene 
INORGANIC Urea-formaldehydes 
CHEMICALS Vinyl acetate 

Alum Vinyl chloride 


FOODS 





Steam-carrying pipeline is protected from weather by jacket of aluminum. 
Over 80,000 lb of sheet are used in 542-mile system. 





What about contact with other metals... 


In most galvanic corrosion prob- 
lems the rate of corrosion at the 
anode depends on the relative ef- 
fective areas of cathode and 
anode. For good corrosion resist- 
ance the designer should strive 
for a large anode area coupled to 
a small cathode area. The design 
of riveted or welded structures is 
an application of this principle. 
Care should be taken to minimize 
the potential difference between 
the rivets or welds (they should 
be made slightly cathodic) and the 
structure. 

Caution is required if paints 
are used to prevent galvanic cor- 
rosion. The first thought may be 
to paint only the anode—the metal 
that is corroding. This practice 
must be avoided as it only tends 
to intensify attack at pinholes, 
holidays or scratches in the coat- 
ing. Proper practice is to coat the 
cathode, the metal that is not cor- 
roding. This reduces the current 


TABLE 4 ELECTRODE POTENTIALS 
OF ALUMINUM AND OTHER ALLOYS 





Potential, 
(0.1N Calomel 
Scale) 


Alloys # 





Magnesium —1.73 
Anode Plate —1.05 
Zine (99.2%) —) 
7072, Alclad 3003 - 0.96 
214, 5056... — 0.87 

— 0.86 
5052 — 0.85 
B214, 3004 -0.84 
43, 1100, 3003, 6151, 6053, 

6061, 6063 — 0.83 
356 : — 0.82 
Cadmium —0.82 
Mild Steel —0.53 to —0.67° 
Cast Iron — 0.66 
Lead... —0.55 
Stainless Steel (13% Cr) —0.52 
Tin.... —0.49 
Brass (60- 40) 0.28 
Copper... 0.2 
Bismuth —0.18 
Stainless Steel (18-8 types) 0.08 to —0.19: 
Aluminum Bronze -0.15 

—0.1 
Bronze, Silver —0.08 
RUCRM........ —0.07 
Inconel —0.06 
Chromium —0.4 to+0.18 





*Bold-faced alloys are aluminum. 

*Measured in aqueous solution of 53 gm NaC! 
+ 3 gm HO: per liter. 

Potential varies with alloying constituents. 


demand on the anode and thereby 
reduces the rate of corrosion. 

With a few exceptions (e.g., 
coupling with austenitic stainless 
steels) it is good practice to select 
materials with about the same 
solution potentials. Solution poten- 
tials for a number of metals in a 
sodium chloride solution are given 
in Table 4. These potentials can 
vary with the electrolyte but will 
remain approximately in the order 
shown. 
Mild steel 

Since aluminum cannot be weld- 
ed to steel, the metals have to be 
joined by mechanical fasteners or 
resin bonding. As the dissimilar 
metal joints may have a crevice 
which is a potential moisture trap, 
it is good practice to calk, gasket, 
tape or paint faying surfaces. The 
need for such protection depends 
on the corrosiveness of the envi- 
ronment. For example, exposed 
steel-aluminum joints on ship ex- 
teriors have to be protected. On 
the other hand, indoor installa- 
tions of aluminum conduit or pipe 
have been supported by unpainted 
steel fasteners with no corrosion 
occurring on faying surfaces. 
Stainless steel 

Protection is not normally re- 
quired for joints between alumi- 
num and the 300 series stainless 
steels. Some good examples of un- 
protected dissimilar metal couples 
are: 1) stainless steel screws used 


to hold aluminum sheets or plates 
where the strength of aluminum 
screws is inadequate, 2) stainless 
steel trim on aluminum valve bod- 
ies, and 3) stainless steel nuts and 
bolts used to fasten aluminum 
anodes to steel for cathodic pro- 
tection in sea water. 

In good electrolytes like sea 
water the anode/cathode area 
ratio should be high. Some form 
of protection should be provided 
where a small area of aluminum 
must be coupled to a large area of 
stainless. 

Copper 

This couple is an invitation to 
corrosion in most wet process en- 
vironments. If the two metals are 
to be used together a corrosion 
engineer should review the design 
to advise on protection. Some joint 
designs are acceptable, notably 


the coupling of aluminum and cop- 
per busbars with a proper joint 
compound and Belleville washers. 


Mercury 

Mercury contamination can 
cause serious corrosion on equip- 
ment made of nonferrous alloys. 
It tends to localize attack on 
aluminum-base alloys. Corrosion 
is believed to be caused by an 
amalgamation of mercury with the 
alloy which either alters the solu- 
tion potential of the alloy or pre- 
vents formation of an adherent 
oxide film. Thus, extreme care is 
required when using mercury 


All-aluminum oxygen plant features harp-type heat exchangers (left center) 
containing dip-brazed assemblies with thousands of tiny fins for maximum 


heat transfer. 





manometers, thermometers and 
other instruments. 
‘Heavy metals’ 

The presence of heavy metals 
is a special case of dissimilar 
metal contact. Some electrolytes 
may contain small amounts of 


heavy metal ions such as copper, 
nickel, lead or cobalt. When these 
ions are handled in aluminum they 
can electrodeposit on surfaces and 
set up tiny galvanic cells, result- 
ing in pitting. This type of cor- 
rosion can be minimized by using 


...and contact with nonmetallics? 


Thermal insulation 

Many thermal insulations, such 
as borosilicate glass fibers, cal- 
cium silicate and 85% magnesia, 
are compatible with aluminum. 
However, calcium silicate and 85% 
magnesia are good electrolytes 
and, when wet, will promote gal- 
vanic corrosion when in contact 
with aluminum-steel couples. 
Thus, to avoid the possibility of 


galvanic action with wet insula- 
tion, practically all aluminum wea- 
therproofing is installed with an 
underside moisture barrier, usu- 
ally made of asphalt-treated kraft 
paper or polyethylene-coated paper. 
Concrete 

Aluminum embedded in con- 
crete suffers only superficial cor- 
rosion during setting and further 
action is stifled once the concrete 


How does aluminum compare 


in cost? 


At present prices aluminum 
alloy plate costs 45 to 55¢ per lb, 
316 stainless 81¢ per lb, and cop- 
per 57¢ per lb. Table 5 shows 
comparative costs of these metals 
when used in ASME pressure ves- 
sels designed for use at 150 F. 
These figures, which take into ac- 
count differences in specific grav- 
ity and allowable design stresses, 
show the cost advantage of using 
aluminum. Labor and overhead 
costs are not included but they can 
be assumed to be about the same 
regardless of the metal used. 

Similar calculations for an oper- 
ating temperature of 300 F show 


that 304 and 316 stainless are 
respectively 11% and 46% more 
expensive than 5454 aluminum. 
Actually, 5052 alloy is the best 
buy at 300 F, costing 4% less 
than 5454. At 400 F, however, 
304 stainless has the lowest cost, 
with 5052 second. Type 316 stain- 
less and 5454 aluminum are third 
and fourth, respectively. 
Aluminum heat exchanger tubes 
are less expensive than carbon 
steel tubes in sizes under 1 in. o.d. 
Table 6 gives cost comparisons 
made in the sum of 1959 for one 
popular tube size, 5% in. o.d. x 
0.049 in. wall x 30 ft long. For 


an alclad alloy. Also, the heavy 
metal ions can be removed from 
solution by plating them out in a 
container filled with aluminum 
chips, mesh, or Raschig rings 
placed upstream from the alumi- 
num equipment. 


has hardened. The same holds 
true for aluminum-steel couples in 
concrete, and there are many ap- 
plications where aluminum is em- 
bedded in concrete and tied to re- 
inforcing steel with no deleterious 
effects. Addition of chlorides to 
mortar causes some attack; this 
can be avoided by using other 
quick-setting additives that do not 
make concrete corrosive. 


this particular size, non-clad 
aluminum tubes were two-thirds 
the price of seamless stainless 
tubes; alclad 3003 tubes cost half 
as much as Admiralty brass and 
one-eighth as much as 304 stain- 
less. 


TABLE 6—COMPARATIVE COST OF 
ALLOY TUBING: 





| Quantity 
| Range, Ib 


Alloy + $/100 ft 





3003-H14 Aluminum 
Not Clad. . 9.80 
Alciad (inside) 12.35 
Seamless Mild Steel, 
Cold Drawn....... 14.75 | 15,000 
Admiralty Brass | 23.60 | 20,000 
90-10 Cupro-Nickel...} 29.20 | 20,000 


| §-10,000 
510,000 


304 Stainless....... 96.99 15,000 
316 Stainless 158.84 15,000 


*%-in. o.d. X 0.049-in. wall. 








TABLE 5 COST COMPARISON OF ALLOYS FOR WELDED UNFIRED ASME PRESSURE VESSELS: 


(For Metal Temperatures up to 150 F) 





Alloy » 


5083 | 5086 | 5454 | 5154 | 


| 


Stainless Steel | 


| Copper 


304 316 





ASME Max Allowable Stress, psi> 
Metal Thickness, % 5456 

Metal Density, Ib/cu in. 

Vessel Weight, % 5456 

Metal Cost, $/Ib°........ 

Metal Cost, % 5456...... 
Metal Cost Per Vessel, % 5456¢ 





8700 | 7,750 | 7,350 | 
120 | 14 | 142 
0.096 | 0.097 | 0.096 
10 | 135 | 142 

0.507 | 0.507 | 0.507 | 
0 | | | 
13 | 17 | 133 | 











6,700 
155 
0.32 
520 
0.57 
105 
546 




















*Aluminum alloys are bold-faced. 
*Frem Section VIII of 1959 ASME Code. 


‘Approximate base price, Dec "59. 
“Vessel weight (%) X metal cost (%). 
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No.2 


No.3 


No.6 


Formulation 


No. 4 No.5 


Adhesive 


No. 7 


No.8 No. 9 No.!0 


Tensile strength of ten epoxy adhesive formulations at three temperatures. See table, p 138, for identity of adhe- 
sives. Strengths shown are the stresses required to destroy the bond when applied perpendicular to the plane of the 


glue line. 


An objective report on 


Tensile and Impact Strengths of 


Ten Epoxy Adhesive Formulations 
at -65 to 160 F 


by M. J. Bodnar and R. F. Wegman, 


@ Epoxy adhesives have superior 
tensile and shear strength prop- 
erties. This fact has been known 
for some time, but it has also 
been recognized that their impact 
properties are generally inferior. 
These latest tests show that mod- 
ifying these adhesives in various 
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Picatinny Arsenal 


Ways can improve both the shear 
strength and the impact resist- 
ance. 
Test results applicable 
to other base materials 

The accompanying graphs pre- 
sent the data obtained from a 
series of tensile and impact tests 
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conducted at Picatinny Arsenal to 
determine the properties of ten 
commercial room - temperature- 
curing epoxy adhesives at tem- 
peratures of —65, 73.5 and 160 F. 
The upper and lower temperature 
conditions were chosen because 
they are the limits for which 
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No4 No.5 No.6 No.7 No.8 No. !O 


Adhesive Formulation 


Impact strength of ten epoxy adhesives as determined by a single blow in the shear direction of the bond. 


Army Ordnance specifies satis- 
factory adhesive performance. 
Although these bond strength 
data are directly applicable only 
for bonding steel to steel, epoxy 
adhesives achieve comparable re- 
sults with a wide variety of 
materials. Although the data can- 
not be directly correlated, it is 
likely that adhesives showing 
good bond strengths to steel 
would show reasonably good bond 
strengths to such metals as alu- 
minum, nickel and titanium. Ad- 
hesives such as Epiphen 825A and 
Armstrong A-4, for example, 
would not only have high tensile, 
shear and impact values, but 
would also have good resistance 
to the high setback forces that 
are encountered in high-velocity 
missiles. 
As for nonmetallics, it is well «oie 
known that epoxies have been —_ mbber & Ashestes Corp. 
used successfully to bond such Metal motor laminations are a typical use for modified epoxy adhesives. 
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metals as wood, ceramics and 
cloth, as well as all thermosetting 
plastics and many thermoplastics, 
including TFE and polyethylene. 
There is no reason to doubt that 
the formulations exhibiting good 
tensile and impact-strength bonds 
with metals would possess similar 
relative ratings when tested with 
metal-nonmetallic or all-nonmetal- 
lic bonds. 


Effect of modifiers 

Unmodified adhesives such as 
Epon 820 and 828 have poor im- 
pact strength. Such resins were 
not meant to be used alone as 
high strength adhesives, but for 
compounding or laminating ap- 
plications. Many adhesives that 
exhibit fairly poor impact strength 
are often unfairly judged—they 
simply were not intended for high 
impact and high tensile bond 
strength applications, but for 
general purpose use. Impact 
strengths of such adhesives can 
be improved by modification with 
polyamides or polysulfides. 

Such modifications will, how- 
ever, affect the pot lives of the 
adhesives, as can be seen from 
the accompanying table. The poly- 
amides, for example, serve not 
only as modifiers but also as cur- 
ing agents. They will therefore 
not only result in a longer pot life 
but also require a longer cure 
time before the bonded assembly 
can be handled or subjected to 
stress. 

As an example of the effects of 
modifying agents, a polysulfide- 
epoxy adhesive to which 30% 
mineralite filler was added yielded 
impact values as high as 29 ft-lb 
per 0.5 sq in. of bonded area. 
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Zine-rich paints 
Hydrogen 
embrittlement 
Printing polyester film. 
ASTM tests for paper . 
Wear of bronze gears. . 
Magnetic alloys 
Aluminum powders ... 


a 
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ADHESIVE DESIGNATIONS AND CHARACTERISTICS: 





Adhesive Formulation 


Curing Rate, 
miné 





j 


Manufacturer Base 


Tack- | Semi- 
Additive Free | Hard 





IN DESIGN 


Borden Chemical Co. Epiphen 825 A 





Armstrong Products Co 


Shell Chemical Corp.*; 


General Mills, Inc.¢ Epon resin 828 


epoxy 
Shell Chemical Corp. 
Shell Chemical Corp. 
Protective Coatings, Inc.| Proco HR-236 B 


Shell Chemical Corp.°; 
General Mills, Inc.¢ 





Epon resin 828 


10 | Furane Plastics, Inc. Epibond 1210 








Polysulfide-modified 


Epon resin 820 


Epon resin 828 


Polyamide-cured 
bisphenol-type epoxy 


| Catalyst 825 A; 
modifier T 


Aimstrong A-4 | Curing agent A 


Versamid 140 
Diethylenetriamine | 40; 9% | 210 
210 | >300 


| 
| 
| 
| 


| Diethylenetriamine | 280 


Diethylenetriamine | 60 90; 195 


Proco 236 C >300 | >300 | >21 hr 


Versamid 125 200 >300 | >300 


180 300 | >300 


Hardener 9829 55 90 150 





*Test temperature was 73-75 F. 

>Key numbers adopted for convenience in this 
article. 

*Based on 10-gm batches. 


Other selection factors 
must be considered 

Factors other than mechanical 
strength must be considered in 
selecting adhesives (see M/DE 
Manual No. 162, “Adhesive Bond- 
ing,” Sept ’59). 

Curing type—The majority of 
epoxy adhesives are two-container 
systems consisting of a resin, 
which may be filled and/or modi- 
fied, and a curing agent. However, 
one-container epoxy adhesives are 
available. These are usually ad- 
hesives to which the curing agent 
has already been added and which 
require heat to effect the cure. 
The two-container systems may 
be cured at room temperature or 
may require an elevated temper- 
ature. In general, the Ordnance 
design engineer is chiefly inter- 
ested in those adhesives that cure 
at room temperature. 

Viscosity — Viscous adhesives 
such as Epiphen P25A and Arm- 
strong A-4 may be found most 
advantageous for use with items 
having irregular bonding surfaces 
or where there are broad toler- 
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“Adhesive film thickness was 15-50 mils. 

*Epon resins from Shell; Versamid polyamide 
resins from General Mills. These names are 
registered trademarks. 


ances between mating parts. 
However, for tight fits and smooth 
surfaces, a more mobile adhesive, 
such as Epon 828 modified with 
Versamid polyamide resins, may 
be desirable despite the lower 
strength. 

In addition, tensile and impact 
properties —at temperatures to 
which bonded assemblies may be 
subjected—must be considered. 

Fillers—Epoxy adhesives can 
be filled with metallic or other 
inorganic fillers to decrease 
shrinkage upon curing, to lower 
the coefficient of thermal expan- 
sion, or to thicken the consistency 
of the adhesive when the control 
of flow is required, as in filling 
voids or applying to vertical sur- 
faces. Another reason for using 
filled epoxy adhesives may be to 
obtain electrical conductivity. 
Ordinarily adhesives prevent con- 
tact between mating metal parts 
and thus provide electrical in- 
sulation. When electrical continu- 
ity is desired, adhesives of the 
silver-filled epoxy class are often 
specified. 





Cut Costs, 


Improve Quality 


by Better — = 
Materials Selection 


About the competition—The 
object of this competition is to 
encourage sound, imaginative and 
progressive use of engineering 
materials in the design and re- 
design of industrial and consumer 
The editors of this 
magazine impose no rigid restric- 


products. 


tions on the procedures or criteria 
used by the judges in determining 
the award winners. However, the 
following factors are certainly 
among the most important con- 
sidered: 1) importance of mate- 
rials selection in the design, 2) 
degree of competence and thor- 


oughness in materials selection, 


3) degree of success achieved in 
meeting service requirements or 
improving old design, and 4) sig- 
nificance of entry in terms of set- 


A/ 


18 Winning Entries in M/DE’s 4th Annual Competition 


ting new trends in use of engineer- 
ing materials. In order to insure 
fair consideration of entries re- 
quiring a smaller scale of design 
and development than major en- 
tries, the judges split all entries 
into two groups depending upon 
their complexity and evaluated 
each group separately. Therefore, 
the award-winning products dis- 
cussed on the following pages 
encompass a wide range of size 
and complexity. This year the 
judges awarded two First Awards 
($500 each), six Awards of Merit 
($100 each) and ten Citations 
($50 each). Judges were Joseph L. 
Bonanno, Lionel Corp.; W. A. Ir- 
vine, Maytag Co.; N. E. Promisel, 
Bureau of Naval Weapons, Dept. 
of the Navy; and I. V. Williams, 
Bell Telephone Laboratories. 


M/DE Special Report No. 170—May, 1960 
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Automatic lubricator for vehicles iz designed for low cost production. 


Automatic Lubricating System 


Makes Wide Use 





$500 FIRST AWARD 
William G. McKenzie 
and Richard D. Ritter, 
Walker Mfg. Co., Racine, Wis. 





@ By adopting a new metering 
and injection principle, and by 
taking maximum advantage of 
some of the newer nonmetallic 
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of Plastics 


materials, Walker Mfg. Co. has 
developed a greatly improved cen- 
tral automatic lubricator. 

Because this automatic lubricat- 
ing system was designed for a 
number of different vehicles, such 
as automobiles, farm machinery 
and off-the-road equipment, ma- 
terials had to be selected that 
would satisfy a wide range of con- 
ditions. The most important con- 
ditions were: 
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1. Temperatures ranging from 

25 to 225 F. 

2. Contact with mineral lubri- 
cants. 

3. Operating pressures ranging 
from 40 to 90 psi. 

4. Good moldability 

5. Low cost. 


Many materials were studied to 
find the ones that would best meet 
these requirements. Plastics were 
given special attention because of 
their good oil resistance, light 
weight and suitability to high 
production manufacturing tech- 
niques. Acetal, nylon, polyvinyl) 
chloride and ABS resins were se 
lected in the final design 


Pump assembly 

Four parts of the pump assem 
bly—the pump body (A), cap (B), 
check valve (C), and tube connec- 
tor (not shown) — are injection 
moldings of acetal plastic. Acetal 
resin, a highly crystalline, linear 
polymer derived from formalde- 
hyde, was chosen because of its 
excellent dimensional stability, its 
low coefficient of friction, its re- 
sistance to mineral lubricants 
such as used in this system, and 
its excellent fatigue life in oil 
Also, tests showed that acetal has 
outstanding toughness over the 
service temperature range of —25 
to 220 F. An attractive cost ad 
vantage also was gained by using 
acetal, because the parts could be 
molded to finished dimensions, 
without machining, on a high vol 
ume production basis. 

The pump piston (D) is an in 
jection molding of ABS resin (ac- 
rylonitrile - butadiene - styrene) 
This high impact plastic is easily 
molded, is impervious to mineral 
oil, and has a low specific gravity. 

The upper and lower piston 
cups are made of nitrile rubber 
(NBR) which will perform satis- 
factorily in oil at 250 F. A 70- 
durometer rubber was selected for 
the upper cup (E) where the 
pressure is about 40 psi. This rel- 
atively soft rubber is needed to 
provide a good seal against the 
walls and to hold the pressure on 
the down stroke. A harder nitrile 
rubber, 90 durometer, was used 
for the lower cup (F') where the 





























Details of lubricator. Numbers refer to parts described in the text. 


operating pressure ranges between 
60 and 90 psi. 

The inlet fuel lines from the 
engine, and the connection lines 
between the pump and manifold 
G), are extruded nylon tubing 
with a short-time burst rating of 


2500 psi. 

Other materials used in the 
pump assembly are: 

Pipe plug (H)—heat-stabilized 
nylon. 

Threaded sleeve fittings (J)- 
nylon. 

Compression spring (K)— mu- 
sic wire. 
Reservoir 

The three main parts of the 
reservoir assembly—the body (L), 
cover (M), and filter cap (N)— 
are made of transparent heat- 


stabilized nylon. The cover is ad- 
hesive bonded in place using 
fluoro-alcohol. The reservoir is se- 
cured to the pump at the bottom 
with an acetal fulcrum pin which 
also acts as a check valve (C). 

The supply lines (O) from the 
reservoir to the pump are extrud- 
ed polyvinyl chloride which is oil 
resistant and resists temperatures 
down to —25 F. 
Manifold assembly 

Both the manifold (P) and the 
meter holders (Q) are nylon mold- 
ings. The meter holders are as- 
sembled by merely snapping them 
onto the manifold. A sharp circu- 
lar flange on the end of the holder 
provides the sealing lip for the 
feed lines. 


The metering bladders (R), 








which are the heart of the lubri- 
cating system and expand and 
contract with each pressure sig- 
nal, are made of nitrile rubber. 
The rubber is 60 durometer, has 
excellent resistance to oil, and can 
withstand temperatures down to 

-65 F. 

The feed lines (S) from the 
manifold to the grease fittings are 
polyvinyl chloride. Using this ma- 
terial eliminates expensive screw- 
type fittings. 

The fittings (T) are made by 
solvent bonding (with methyl 
ethyl ketone) the 3/16-in. o.d. feed 
line inside a 3/16-in. i.d. tube. As 
the plasticizer leaches out of the 
polyvinyl chloride fitting, the fit- 
ting hardens and provides a tight 
fit. 
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1 Side-by-side comparison of new and regular insulation. Since new 
insulation has much greater efficiency, only half of usual thickness is required 


Gas and Fiber Insulation 
Cut Refrigerator 
Wall Thickness by 50% 





$500 FIRST AWARD 


Thomas S. Simms, Russell B. 
Snyder, Arthur Harder, and 
Barney Nozaki, 
Hotpoint Co., Div. of General 


Electric Co., Chicago 





@ A significant increase in the 
usable volume of refrigerators has 
been obtained by using a new in- 
sulation system consisting of a 
sealed bag containing glass fibers 
and a high molecular weight gas. 

Since household refrigerators 
normally use a 3-in. layer of glass 
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fiber insulation they must have a 
wall at least 3-in. thick. However, 
the new insulation (called Won- 
der-Wall) permits a 50% reduction 
in wall thickness (Fig 1) and in- 
creases the usable volume without 
increasing external dimensions 
(Fig 2). Thus, a _ refrigerator 
formerly rated at 14 cu ft now 
has an internal volume of 18 cu 
ft. 
How the insulation is made 

As shown in Fig 3, the new in- 
sulation consists of three impor- 
tant elements: a thin glass fiber 
mat; a fluorocarbon gas of high 
molecular weight and low mobility 
(Freon-12); and a sealed lami- 
nated envelope or bag. In making 
the assembly, three sides of the 
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laminate are sealed to form an 
open-end envelope into which the 
glass fiber mat is inserted. After 
air is evacuated the envelope is 
charged with Freon-12. The open 
end of the envelope is then sealed 
and the assembly leak checked in 
equipment sensitive enough to de- 
tect a leak of about 1 oz in 100 
years. Four different size bags 
are presently being made for each 
refrigerator assembly. 

How materials were chosen 

Literally hundreds of combina- 
tions of materials were studied 
before arriving at the present de- 
sign. These studies showed that 
the thermal efficiency of a glass 
fiber mat could be substantially 
improved by filling and surround- 
ing it with gases other than air 
Of all the gases investigated, 
Freon-12 proved to have the best 
combination of molecular and 
thermal properties. This gas is 
completely compatible with glass 
fibers which, fortunately, are 
quite inert. 

The most important require 
ments for the envelope materia! 
were that it have low permeability 
and resist Freon-12, oxygen and 
nitrogen. These requirements 
were best met by using saran 
(polyvinylidene chloride copoly 
mer). A double layer of saran is 
laminated to kraft paper which re- 
duces the effect of microscopic de- 
fects in the saran and serves to 
increase strength and resistance 
to handling and assembly damage 
An outside Mylar polyester film is 
used over the kraft paper for addi- 
tional strength and durability and 
to eliminate water absorption 
Also, a special adhesive was de- 
veloped to prevent delamination in 
service, The final laminate was 
the result of years of research 
and development. 

How the insulation performs 

As shown in Fig 4, the thermal! 
conductivity (k factor) of the in- 
sulation is very low, especially 
during initial use when little air 
has permeated into the bag. Con- 
ductivity will increase as air per- 
meates into the bag, but even so 
the insulation’s k factor is still 
much better than that of conven- 
tional glass fiber insulations. 





2 increase in usable volume—from 14 to 18 
cu ft—is obtained by using new insulation system. 


Note additional space . . 


a—side to side 
b—front to back 
c—top to bottom 
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Fig 5 shows the equivalent 
amount of regular insulation re- 
quired to equal 114 in. of Wonder- 
Wall containing various percent- 
ages of air. With 20% air, the 
conductivity of 1% in. of Wonder- 
Wall is equivalent to that of 3 in. 
of regular glass fiber insulation; 
even with 40% air, 1% in. is 
equivalent to 234 in. of regular 
insulation. 

Normally, high percentages of 
air will not be encountered, as 
only 2% air is expected to per- 
meate into the insulation every 
year. However, even this figure is 
conservative since the rate of per- 
meation is a function of the par- 
tial pressure difference; conse- 
quently it is continually decreas- 
ing. Therefore, even a much 


Mylar 





Kroft paper 





Soran 


Saran 


Glass fiber 
insulation 
impregnated 
with Freon-i2 


3 Cutaway view of insulation. Thermal efficiency of 
glass fiber insulation is drastically improved by impreg- 


nating it with Freon-12 instead of free air. 
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20. 40 60 60 100 
Air Content, % 

Thermal conductivity range 
of envelope insulation with varying 
amounts of air. High air content is 
not expected in service, as perme- 
ability is less than 2% per year. 


higher initial permeation rate 
than 2% can be tolerated. 

It is also worth noting that the 
data in Fig 4 and 5 were obtained 
with bags that were hanging free 
and open to the air on all sides. 





=0.25 
£023)" Fauivalent thickness oF 
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5 Equivalent thickness of regu- 
lar insulation required to equal 1% 
in. of new insillation containing vari- 
ous percentages of air. 


Actually, when the bags are in- 
stalled in service between metal 
surfaces their permeation is 
greatly reduced. Also, permeation 
is less at the lower temperatures 
encountered in refrigerators. 





Spring Steel, Dacron Fabric, 
Silicone Rubber Combine to Make 
Jet Door Seal ‘Fail-Safe’ 





$100 AWARD OF MERIT 
Richard F. Summers, Design Engineer, 
Convair, Div. of General Dynamics Corp., 
San Diego, Calif. 





@ New fail-safe requirements for 
today’s passenger jets are success- 
fully met in a unique seal com- 
posed of 1) a skeleton made of 
spring steel wire, 2) an inside and 
outside lining of Dacron fabric, 3) 
a vented bulb made of high-tear 
silicone rubber, and 4) a seal re- 
tainer. 

The seal is designed for entry 
and service doors on Convair’s 880 
jet. During flight the flexible 
spring wire suports the sidewalls 
of the seal against lateral loads 
when the differential between 
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Spring steel wire support 
rigid in cross section but flexibie 
in its longitudinal axis 


Seal retainer 


Outside Dacron fabric 


Construction of seal 


wl ee 


Vent holes in 
inboard woll 


“Inside Dacron fabric 


High- tear silicone rubber 


Passenger door in open position showing seal and operating mechanism. 


cabin and atmospheric pressure is 
highest. 

The seal is automatically in 
flated by the difference in pres- 
cabin and atmos- 
small vent 


sure between 
phere. A 
holes between the convolutions of 
the stecl wire support on the cabin 
side of the seal permits cabin air 
pressure (which is always higher 
than atmospheric pressure) to 
enter the seal and push the 
stretchable Dacron liner firmly 
against a fuselage striker. The 


series of 
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higher the pressure differential 
the tighter the _ seal 
against the striker. When pres- 
sure differential is equalized, as 
when the plane is on the ground, 
the seal deflates; thus, wear that 
would otherwise result from slid 
ing and wiping action required to 
open and close the doors is mini- 


presses 


mized. 

Why materials were selected 
Silicone rubber, with its good 

temperatures, 

permits 


resistance to low 
was selected because it 
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the Dacron lining to remain 
flexible at —75 F, a condition usu- 
ally encountered in high altitude 
jets. Another reason: high-tear 
silicone rubber is strong enough 
to prevent deterioration from the 
flexing of the steel wire support 

The high-tear silicone rubber 
compound meets AMS 3345-A 
specification; it has a_ tear 
strength of 200 ft-lb per in., and 
a tensile strength of 1500 psi. It 
has good resistance to ozone and 
weathering, and fair resistance to 
acids and solvents. 

Spring steel wire was selected 
as the support for the seal be 
cause it can take a great deal of 
deflection in handling and install 
ation without permanent deforma- 
tion. In addition, the wire is not 
affected by the operational tem- 
perature of the seal (—100 to 300 
F). It processes well on standard 
equipment, and has no adverse 
chemical reaction with the silicone 
rubber. 

The cold drawn wire used i 
the application meets Federal Spe 
cification QQ-W-470. The wire, 
0.030 in. in dia, has a tensile 
strength of 330,000 to 465,000 psi 

Dacron fabric was selected be 
cause it has better tear and abra 
sion resistance than any other fab- 
ric. The tricot weave of the 
fabric provides a two-way stretch 
that permits the lining to expand 
and compensate for door deflec- 
tions. 

(For information on materials 
used in other parts of the 880 jet, 
see M/DE, Apr ’59, p 100.) 

Cost, weight savings 

Incorporating the spring steel 
wire support in the design of the 
seal resulted in a saving in tooling 
costs of $40,000. The saving was 
possible because the seal remains 
flexible in the longitudinal axis, 
facilitating installation on corners 
and highly contoured surfaces 
without the use of 
corner molds. Tooling cost on the 
spring steel wire support was only 
$1800. 

An estimated weight saving of 
4 to 6 lb per door was realized 
with the new seal, compared to 
other door seals. 


expensive 





Laminated Bearing in Helicopter 
Reduces Maintenance Costs 





$100 AWARD OF MERIT 


Randolph Research Co., 
Akron, Ohio 





@ Use of a new laminated bearing 
instead of roller or ball bearings 
in the rotor blade roots (see Fig 
1) of a small helicopter has greatly 
improved the operating efficiency 
of the helicopter and lowered 
bearing maintenance costs. 

Previously used roller or ball 
bearings had to be replaced often 
because fretting corrosion (caused 
by heavy loading and continuous 
movement around a_ particular 
spot) resulted in pitted and 
damaged parts. 

Early test data show the lami- 
nated bearing has operated in the 
rotor blade roots without damage 
for a million cycles under a load 
of 15,000 to 20,000 lb. Ultimate 
life is expected to exceed 15 x 10° 
cycles. 

Other advantages: the lami- 
nated bearing 1) can withstand 
very high pressures, 2) has small 
deflection under load, 3) is low in 
cost, 4) does not require lubrica- 
tion, 5) is small and light in 
weight, 6) is unaffected by dirt, 
7) allows no backlash, and 8) has 
small resistance torque in most 
applications. 


rubber cannot be extruded, the 
axial deflection of the bearing 
under load is very small (0.009 
in. at a loading of 20,000 lb). 

Because the laminated bearing 
absorbs a load over its entire area, 
rather than in a small area as 
with roller bearings, stresses are 
greatly reduced and sharing the 
load between several bearings is 
unnecessary. 

Although this bearing in itself 
is suitable for a number of low 
load applications, it is not suit- 
able for helicopter rotor blade 
roots since a large load would 
cause it to shift laterally (as 
shown by the dashed line in Fig 
1) until it could no longer support 
the load. 

Consequently this basic design 


OX 
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Laminated bearing 


1 Bearing supports loads up to 
20,000 lb in a helicopter blade root. 


Meta! layers Distributed 

j compressive load 
Rubber 
layers 
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Straight line 
after angular 
movement 


Straight line 
drawn before 
angular movement 
2 Simple laminated bearing with- 
out lateral support shifts as indi- 
cated by dashed line if a large load 
is applied. 


is modified by adding rings simi- 
lar to a cupped washer (see Fig 
3). The rings transfer any side- 
ward forces caused by loading 
from the laminate sections to a 
circular metal sleeve on top of 
the bearing. The metal sleeve is 


A 


Construction of bearing ae 

Heart of the laminated bearing 
is a stack of circular metal shim- 
like washers separated and bonded 
together by thin layers of rubber 
(see Fig 2). The rubber and 
metal layers are about 0.0013 in. 
thick. 

Because of the ‘thinness of the 
rubber the shear stress at the 
metal-rubber interface is not ex- 
cessive, and loading does not cause 
the rubber to extrude from be- 
tween the metal shims. Since the 


cad <<“ erin 
plates \ ‘\ 
Rings Metol-rubber shims 




















3 Modified high load design is achieved by adding rings similar in design 


to a cupped washer. 
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lined with a reinforced TFE ma- 
terial that permits relative angu- 
lar movement between the sleeve 
and the rings. 

The circular metal sleeve aligns 
with, and is supported by, the six 
metal rings in the bearing and 
two plates at the side of the 
bearing. A rod running through 
the center of the bearing keeps 
the circular sleeve axially cen 
tered. 

Bearing has low friction 
in helicopter application 

The torque required to rotate 
the modified bearing from 0 deg 
through an angle of 10 deg is 60 
in-lb. The torque of 60 in-lb at 10 


deg under a load of 20,000 Ib cor- 
responds to a coefficient of fric- 
tion of 0.003 of which a small 
portion is caused by rubbing of 
the cupped washers against the 
TFE-lined sleeve. This value is 
only half the coefficient of fric- 
tion for ball bearings. 
Materials used in bearing 
Natural rubber used in the 
laminated bearing has a _ low 
modulus of elasticity, good elonga- 
tion, a wide temperature range, 
good resistance to cold flow, and 
low hysteresis. An oil resistant 
synthetic rubber could be used in 
the presence of oil, and a silicone 
rubber compound could possibly 


be used under unusual conditions 
of heat and cold. 

Metal used in the shim-like 
washers is type 301 stainless steel. 
The stainless steel washers are 
brass plated to obtain a good bond 
between rubber and metal. A 
natural rubber cement is used to 
bond the rubber strips to the metal 
washers. 

Other parts in the modified 
bearing, such as lateral support 
rings, center rod and end plates, 
are made of stainless steel. The 
surfaces of these parts are lapped 
to a fine finish to minimize wear 
on the reinforced TFE bearing 
liner. 





Better Watt Transducer Design 
Uses Indium Arsenide Semiconductor 
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@ The recent development of very- 
high-mobility semiconductor com- 
pounds, such as indium arsenide 
and indium antimonide, has been 
put to practical use in the design 
of a new watt transducer. The 
new design is much smaller in 
size and has the principal advan- 
tage of providing instantaneous 
response. Accuracy is better than 


Ye %. 


1 New watt transducer (right) 
is smaller than the conventional type 
(left) and provides faster response. 





Old design 

Watt transducers convert a.c. 
watts to proportional d.c. milli- 
volts which can operate indicating 
and recording instruments, servo 
amplifiers and control devices. The 
conventional unit is a thermal con- 
verter which uses thermocouple 
elements. Its response is rela- 
tively slow—about 1 sec for full 
scale deflection. 


New design 

The heart of the new watt 
transducer design (Fig 1) is the 
Hall generator—a thin wafer of 
indium arsenide (Fig 2). The 
wafer is essentially a solid-state 
multiplying element which pro- 
vides an output voltage propor- 
tional to the product of the cur- 
rent passing through it and the 
electrical field perpendicular to it 
(Fig 3). 
indium arsenide best 

The phenomenon involved is 
known as the Hall effect, and the 
output voltage is a function of a 
term known as the Hall constant. 
The value of the Hall constant de- 
pends upon such factors as the 
mobility of the semiconductor ma- 
terial and the length-to-width ra- 
tio of the wafer. The value also 
changes with temperature (Fig 
4). The minimum rate of change 
occurring with indium arsenide 
makes this material superior to 
indium antimonide for this appli- 
cation. 

Another advantage of indium 
arsenide is its relatively small 
change of resistivity with tem- 
perature. Large changes may 
effect the external circuit. 


Uses of the Hal! multiplier 

The Hall multiplier is univer 
sally applicable to any device re- 
quiring an output proportional to 
the product of two electrical 
quantities. In 1958 a new type of 
wattmeter was designed to use the 
multiplier. In 1959 the device was 
used as the basis for the design 
of two types of new watt trans- 
ducers. One type produces an un- 
filtered d.c. current in the milli- 
ampere range; the other (Fig 5) 
produces a filtered d.c. millivolt 
output for devices which require 
a signal free of ripple. 
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2 Hall generator—a thin wafer of indium-arsenide—is heart of new 


transducer design. 
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3 Hall multiplier is a Hall gen- 
erator placed in a magnetic field and 
supplied with current to produce an 
output voltage proportional to the 
product of the inputs. 
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5 One type of new watt transducer. It produces a filtered d.c. millivolt 


output. 
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How the waveguide 
is fabricated — 





$100 AWARD OF 
MERIT 


James H. Holley and 
Robert Y. Scrapple, 
Materials and Processes 
Section, 

Hughes Aircraft Co., 
Culver City, Calif. 





A thin stainless steel ribbon (0.186 x 0.008 in.) is spirally wound and formed, 
on a revolving rectangular mandrel, into tubing with an interlocked convoluted 
structure. Brazing alloy (silver plus lithium) is simultaneously fed into the inter 


lock. 


Stainless Steel Replaces Brass 
In Stronger, Cheaper Flexible Waveguide 


@ Many advantages were gained 
by fabricating semi-rigid, or flex- 
ible, waveguides from 17-7 PH 
precipitation-hardenable stainless 
steel instead of the conventional 
brass with rubber jacket. 

The new design was found to 


meet the requirements of the 


Hughes Aircraft Co. product spe 
cification for semi-rigid (flexible) 
waveguides. This specification in- 
cludes tests for such electrical 
characteristics as attenuation and 
power-handling capacity ; such me- 
chanical tests as bend, extension 
and vibration; and such environ- 


Stainless steel waveguide (bottom) has advantages over the rubber- 
jacketed brass waveguide (top) at every step, including design, production 


and ¢ nd-se¢ rvice. 
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mental tests as salt spray, humid 
ity exposure, and soaking in hy 
draulic fluids at elevated tempera 
tures. 

As a result, it is expected that 
the stainless steel waveguide will 
not only replace older types of 
conventional semi-rigid wave- 
guides, but may also supersede 
rigid waveguides in certain appli 
cations. 

Ten advantages gained 

The advantages of the new de- 
sign may be summarized as fol- 
lows: 

1. Mechanical strength is great- 
ly increased. Tensile strength and 
endurance limit are about four 
times those of the conventional 
waveguide. 

2. The stainless steel waveguide 
does not require rubber jacketing 
for protection against mechanical 
damage, for vibration damping, or 
to maintain its shape under pres- 
sure. Resonant frequency in vibra- 
tion is two to four times higher 











2 Tubing feeds off the mandrel as a continuous rec- 
tangular tube which can be cut to the desired length. 


3 After being cleaned and dried, tubing is brazed in a 
dry hydrogen atmosphere electric furnace at 1825 F to 
produce a pressure-tight joint. This treatment also serves 
as the first of three heat treatments for the 17-7 PH alloy. 


4 Flanges for the tube ends may be a copper-base alloy 
or, when weight is critical, an aluminum alloy that has 


~ 


§ Torch or induction brazing is used to join copper 
alloy flanges; high temperature solder to join aluminum 
flanges. The assembly is then cleaned and etched im 
preparation for plating. 


6 After silver plating, the assembly is refrigerated 8 
hr at -100 F to attain a martensitic structure. Final 
treatment is precipitation hardening 1 hr at 950 F. 


7 Forming to the desired shape is accomplished by 
hand bending around a die. Bends can be made in either 


been electroless nickel plated. 


or both planes of the rectangular cross section. 





than that of the brass, and reso- 
nant amplitude only one-fourth to 
one-eighth as great. 

3. The new material has greater 
design flexibility. For example, 
minimum bending radius is now 
1 in. instead of 3 in. when the 
bending line is across the greatest 
width of the rectangular cross 
section; 3 in. instead of 6 in. when 
the bending line is across the nar- 
rowest width. 

4. Longer waveguides are now 
feasible with the elimination of 
the molded rubber jacket. A 12-ft 
guide has been fabricated with no 
more difficulty than the normal 1 
or 2-ft lengths. 

5. A 7% lower overall cost has 
resulted. Although the basic ma- 
terials cost of 17-7 PH stainless 
steel is higher than that of brass, 
two side results actually lower the 
total cost. One is the elimination 
of the cost of molding on the rub- 
ber jacket. The second is the elim- 
ination of subsequent cleaning and 


electrical testing operations which 
the molding step necessitated. 

6. A weight saving of 40% is 
realized. This figure is based on 
the use of conventional copper- 
base alloy flanges at the ends of 
the stainless steel waveguide. 
Where minimum weight require- 
ments dictate the use of aluminum 
flanges, total saving is 70%. 

7. High temperature service 
limit is 1000 F where brass 
flanges are used (600 F with alu- 
minum flanges), as opposed to 
250 F for the conventional wave- 
guide. 

8. The convolution brazing proc- 
ess used provides pressure-tight 
joints with high consistency and 
has reduced the rejection rate ex- 
perienced with brass waveguides, 
thus further reducing the costs of 
production and testing. 

9. Corrosion resistance and elec- 
troplating quality are higher be- 
cause the assembly is brazed; the 
brass waveguide was soldered with 


flux which could become entrapped 
in the joint. 

10. The same machines and tool- 
ing previously used can be used 
to form the conventional brass 
waveguide. 

Why 17-7 PH stainless? 

The 17-7 PH alloy was selected 
because of its high strength prop- 
erties at both room and elevated 
temperatures and because of the 
ease of fabricating the material 
in the annealed condition. An 
added advantage: brazing of the 
transmission tubing could be ac- 
complished during the initial heat 
treatment of the steel. 

The tensile strength of the al- 
loy in the heat treated condition 
(200,000 psi at room tempera- 
ture), together with its inherent 
damping characteristics, enabled 
designers to dispense with the op- 
eration of molding on a 14-in. rub- 
ber jacket. 


The award winners wish to acknowledge the 
initial work of J. I. Stillman in this program. 
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Two new designs use extruded cell and rib instruction. Left—Azial cell 
voids characterize one new design. Extruded aluminum “C” shape is first 
flattened and then rolled into cylinder. Right—peripheral cell voids charac- 
terize second new design. At 2000-ft depth this design provides 11% weight 


saving over conventional design. 


Aluminum Extrusions Raise Design 


of Externally Pressurized Vessels 





$100 AWARD OF MERIT 


Thomas P. M. Rouse, Jr., Project Engineer, 


U. S. Naval Underwater Ordnance Station, 
Newport, R. I. 





@ Cylindrical aluminum 6061-T6 
extrusions can now be used to 
form a rigid box-like structure to 
serve as the wall of vessels to be 
used underwater. The new design 
uses a minimum amount of ma- 
terials and has the following ad- 
vantages over conventional de- 


signs: weight savings of 11% and 
higher, maximum resistance to 
buckling, greater volumetric effi- 
ciency, fewer fabrication steps, 
and built-in tankage. 
Old designs 

Previous methods (see draw- 
ings) made use of steel or alumi- 


ADVANTAGES OF NEW DESIGN 





Design Type* > 
Conven- | 
tional | 


2000-Ft Depth 


5000-Ft Depth 


| Conven- 


B | tional A | B 





internal Volumetric Efficiency, % 75.4 
Total Volumetric Efficiency, % 
Material Weight, Ib>. 110.9 
Weight Savings, %*.... _ 
Coefficient of Buoyancy? 0.70 





7.7 | Se | 695 | 68 
96 | — | % 85.9 
98 | 517 | 3.84 4,74 
l 108 68 


075 | O51 | 0.73 0.55 





*See drawings. 
*Caleulated for 37-in. length at 2000 ft; 1-in 
length at 5000 ft. Both 19-in. o.d. 
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©Compared to the lowest weight conventional 
design. 

ICoefficient of buoyancy — 1 — (weight of 
structure/weight of displaced water). 
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RECTANGULAR RIBS 


ELEN 


“T" RIBS 


LIN 


CAST RIBS 
Conventional construction of ex- 
ternally pressurized vessels obtains 
strength from rectangular ribs, “T”’ 
ribs or cast ribs. 

















Efficiency 


num ribs which, because of the 
large radial depth required by the 
need for a high moment of inertia, 
reduced volumetric efficiency and 
used more materials. The high 
moment of inertia was required 
to resist high curved-column buck- 
ling loads imposed by the rela- 
tively wide spacing of the ribs 
New desig 

The new design uses a C-shaped 
aluminum extrusion (for conveni- 
ence of die size) which is then 
flattened and rolled into a cylin- 
der. As the drawings show, axis 
of the cylinder may be at right 
angles to the direction of extru- 
sion (A) or parallel to it (B). 

In A the edges are machined, 
the ribs notched, and the struc- 
ture welded with an insert to form 
a keel which will make it possible 
to weld the ribs. The notch in each 
rib enables access to each peri- 
pheral cell formed. 

In B joining rings are welded 
to each end of the cylindrical ex- 
trusion; a groove machined in one 
of the rings enables access to each 
of the axial cells. 





In both designs the cells not 
only provide a rigid structure to 
resist buckling but can also be 
used for storage of fuel, lubricant 
or oxidizer; for ballast; for acous- 
tic attenuating material; or as 
cable conduits. 

If shapes other than cylindrica! 
are desired, they can be achieved 
by stretch forming the original 
flattened extruded slab. High vol- 
umetric efficiency and optimum 
utilization of material would still] 
result, but the additional steps 
would raise the cost considerably 
New vs old 

Volumetric efficiencies and 
weight of the new designs can be 
readily determined by calculations 
that will not be given here. Essen- 
tially the dimensions of the alumi- 
num extrusions are determined 


from the required moment of 
inertia. The volumes of the entire 
materials structure, the inner 
space and the cell spaces can then 
be calculated. From these vol- 
umes, the following efficiencies 
can be computed: 

Internal volumetric efficiency equals 


total volume within i.d. divided 
by total volume within o.d. 


Total volumetric efficiency equals 
total volume within i.d. plus vol- 
ume of cell voids, the sum di- 
vided by total volume within o.d. 

An example—Typical values for 

design A assuming a 19-in. o.d. 
vessel at 2000-ft depth under sea 
water are: 

Int vol effic = 80.6% 

Total vol effic = 91.7% (cell voids 
are 11.1%) 

These efficiencies, as well as the 

coefficients of bouyancy, are con- 


siderably higher than attained by 
conventional designs (see Table). 

From the volume of material 
used and the density, the weight 
savings in the new design can be 
calculated. The basis of compari- 
son used below is a 37-in. long 
torpedo afterbody. 

Weight, Ib 
Aluminum rectangular ribs... .136.9 
Aluminum “T” ribs 
Steel cast ribs 
New design A 

Thus the new design can pro- 
vide a weight saving of (110.92- 
86.6) /110.92, or 22% compared 
to the lowest weight conventional 
design at 2000-ft depth. 

The accompanying table sum- 
marizes the weight and volumet- 
ric advantages of the two new 
designs for two applications. 





Composite Cathode Metal 


improves Tube Operation, 


Simplifies Circuits. 
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W. T. Millis, J. F. Stephens, and J. G. Tucker, 


Receiving Tube Dept., 


General Electric Co., Owensboro, Ky. 





1 Nickel alloy sandwich 0.0025 in. thick 
(1300X). Top—As received, showing three layers. 
Above—After 10,000 hr operation, showing single 
structure, yet layers still clearly distinguishable. 





@ The new nickel sandwich ma- 
terial shown above combines the 
good thermionic emission charac- 
teristics of a high nickel cathode 
alloy with the high hot strength 
of Inconel. The result is substan- 
tial improvement in “bowing” re- 
sistance of oxide-coated cathodes 
for thermionic tubes. Also, micro- 
phonics are reduced. 


The bowing problem 
Thermionic tubes, such as re- 
ceiving tubes used in aircraft, 
marine and railroad equipment, 
are often subject to shock loading 
or vibration, which can result in 
buckling or bowing of the cathode. 
Such bowing alters the spacing 
between cathode and surrounding 
tube elements, thus changing the 


behavior of the tube, and in some 
cases causing inter-element short 
circuits. 

To minimize this bowing. tubes 
for such equipment have generally 
been limited to those with short 
cathodes, or cathodes with small 
length-diameter ratios. Although 
special alloys have been developed 
to improve hot strength of cath- 
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2 Improved hot strength of clad 


composite metal is obvious here. 
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3 Microphonic output of type 
6CG7 tube is substantially reduced 
by composite base metal. 
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4 Hum can be substantially re- 
duced in certain types of tubes. 


odes, thermionic emission charac- 
teristics have suffered. 


Clad cathode is solution 

After extensive development, 
General Electric solved the prob- 
lem by cladding Inconel on both 
sides with Driver Harris’s 499 
nickel cathode -alloy. The combina- 
tion provides the passive emissive 
properties of the high nickel alloy, 
yet is independent of the relative- 
ly poor thermionic properties of 
the core material which provides 
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high hot strength. Such a beefed 
up base metal for oxide-coated 
cathodes permits use of longer 
cathodes in receiving tubes, re- 
sulting in substantial increases in 
1) current capability, 2) power 
output, and 3) anode area and 
plate dissipation capability. To a 
circuit designer these factors 
mean fewer tubes and circuits for 
a given set of performance re- 
quirements. 

Other benefits of the composite 
material include reduced micro- 
phonics (vibration-induced noise), 
and lower thermal expansion and 
thermal conduction. 

Tests on EIA (Electronic In- 
dustries Assn.) 6080WA and 807 
tubes have shown that cathodes 
made of the composite material 
withstand shock loads three times 
as severe as those normally re- 
quired to bow conventional cath- 
odes. 


Hot strength comparison 

The photomicrographs in Fig 1 
show the structure of the clad 
strips, both as-received and after 
10,000 hr of tube life. After use 
the structure becomes that of one 
metal, but the three layers do not 
entirely lose their identity. Ther- 
mionic emission characteristics 
measured after extended service 
indicate that the chemical com- 
position of the surface alloy has 
not altered substantially. 

Fig 2 shows the substantial im- 
provements in hot strength ob- 
tained in the composite material. 
Data were obtained from bending 
tests on type 807 tube cathode 
sleeves. 

Improvements in strength were 
shown more practically by actual 
shock tests in a Navy type high 
impact (flyweight) shock machine. 
Shock loads of 450 G (30-deg 
hammer angle) caused serious 
bowing of the 499 alloy cathode. 
The composite cathode showed no 
bowing at shock loadings up to 
750 G (50-deg hammer angle)— 
the highest load tested. 

In tests on cathodes of smaller 
length-diameter ratios (type 6080 
tube), the composite cathode ex- 
hibited no bowing under loadings 
of 450 G at elevated temperatures 


ENGINEERING 


(9.0 v E,) and loads of 900 G 
at normal temperatures. 


Other benefits 

In addition to resistance to bow- 
ing, the composite material offers: 

1. Lower thermal expansion— 
Low thermal expansion character- 
istics are desirable in cathode ma- 
terials because of the range of 
temperatures over which cathodes 
are processed and used. Expan- 
sivity of the clad cathode material 
is slightly lower than that of the 
499 nickel alloy, amounting to di- 
mensional changes of only 0.002 
to 0.016 in. per in. over a temper- 
ature change of 200 to 1800 F. 

2. Lower thermal conductivity 
—The composite material has a 
lower thermal conductivity than 
the 499 alloy, reducing cathode 
heat loss through cathode connec- 
tors and supports. 

8. Equal electrical characteris- 
tics—Electricai characteristics of 
the composite material are essen- 
tially the same as those of the 
499 alloy. The similarity has been 
shown by extended life tests on 
several types of tubes. Transcon- 
ductance, anode current, interface 
resistance and grid emission were 
considered to be descriptive of the 
thermionic properties. Differences 
found in transconductance and 
current stability were not signifi- 
cant. 

4. Less microphonics—The new 
base metal also improves micro- 
phonics in tubes such as the 6CG7. 
Fig 3 shows the lot distribution 
of microphonic output on two lots 
of tubes, one with the 499 alloy 
cathode, the other with the com- 
posite base metal. In this case, the 
higher microphonic output of the 
499 cathode tubes was due to the 
softness of the alloy which per- 
mitted mica spacers to form in- 
dentations, resulting in loose fit- 
tings. 

5. Lower hum output—Fig 4 
shows the improvement in hum 
output obtained by the composite 
material in a 6CG7 tube; similar 
improvements were obtained in a 
6072 tube. The improvements were 
due to tube processing techniques 
permissible with the stronger 
cathode metal. 
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between - the- 
tens, 47% eff 


Total time 
Time 


1 Comparison of theoretical, new, 
and conventional shutter efficiencies 
at speed of 1/500 sec. Efficiency is 
based on the relationship between 
effective time (the ASA procedure 
which rates between-the-lens shut- 
ters on the basis of light admitted) 
and total time (time from beginning 
of opening to end of closing). 
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2 Detail of Graflex 1000 shut- 
ter shows new operation concept. 
Each of four shutter leaves is sepa- 
rately mounted and guided by an 
eccentric and a stud operating in a 
slot. The resulting elliptical blade 
motion eliminates abrupt stops and 
reverses, and allows the shutter 
mechanism to accelerate at top speed 
before the blades open. The blades 
close with a gentle breaking action, 
thereby minimizing shutter vibration, 
shock and bounce. 
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Nylon, Magnesium 
Speed Up Camera Shutter 
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@ Careful materials selection, par- 
ticularly the use of lightweight 
nylon and magnesium, has enabled 
engineers to achieve maximum 
efficiency from a new Grafiex 1000 
between-the-lens shutter design. 
The new shutter, claimed to be the 
fastest and most accurate of its 
type yet developed, permits ex- 
posures up to 1/1000 of a second 
with complete uniformity of ex- 
posure and without the limitations 
normally associated with focal 
plane shutters (see Fig 1). 
Previous materials inadequate 
The redesigned shutter (Fig 2) 
is the result of ten years of re- 
search and development. In early 
designs the pinions were made of 
steel, the leaf hub carrying the 
guide pin was aluminum, and the 
guide pin was hardened steel. Riv- 


ets were used to fasten the parts 
together. This assembly produced 
an exceptionally fast and efficient 
shutter (1.4 to 1.5 millisec effec- 
tive time and 2.2 to 2.4 millisec 
total time) but it had several 
drawbacks. 

First, the machining and assem- 
bly of parts was too expensive, 
especially since four units were 
required for each shutter. 

Second, the weight of the com- 
ponents was a handicap in obtain- 
ing even higher speeds. 

The third and greatest draw- 
back of all was that no hardened 
guide pin would stand up for more 
than 1000 cycles. 

Materials substitution 
saved new design 

Because of the above materi- 
als problems the shutter design 


3 Nylon hub (left) is fastened to 
magnesium blade simply by melting 
over rivet ends (right). 


4 Detail of nylon hub and com- 
bination pinion and eccentric. 


seemed doomed. Fortunately, how- 
ever, the design proved feasible 
when it was learned that both the 
leaf hub and the eccentric pinion 
(80 pitch) could be made as nylon 
moldings. The molded leaf hub 
was designed to include the guide 
pin and rivets which are simply 
melted over to attach the hub to 
the leaf (Fig 3 and 4). 

The change to nylon resulted in 
several important advantages. Not 
only did the nylon pin last longer 
(one has yet to wear out) but the 
plastics parts cost 10% less to 
make than equivalent metal parts. 
Also, because of nylon’s lower 
weight and friction the speed of 
the shutter was reduced to 1.2-1.3 
millisec effective time and 2.0-2.1 
millisec total time. 

Still greater speeds were ob- 
tained by changing the shutter 
leaf to magnesium. Magnesium 
sheet is rolled to a thickness of 
3.5 mils and cut to shape after an 
accurate straightening operation. 
The magnesium blade leaves are 
given a chromate conversion treat- 
ment and finally coated with mo- 
lybdenum disulfide to reduce fric- 
tion. By using magnesium the ef- 
fective shutter time was reduced 
to 0.9-1.0 millisec and total time 
to 1.6-1.8 millisec. 
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Thin-wall metal tank for trailer poses design problems solved by reinforced 


plastic. 


Glass-Epoxy Reinforcing Rings 
Cut Weight of Trailer Tanks 


Reinforced plastic 


Stainless stee! 
(inner tank shell) 


Balsa wood core 


Reinforcement member design al- 
lows molding channel in place over 
balsa wood core hetween inner and 
outer shells. 





Reinforced 
plastic 


Bending load, 1000 ib 








re) 1 J. 1 
fe) 1 2 3 3 3 


Weight of Reinforcement Member, ib per " 





Bending tests indicate weight sav- 
ings possible when replacing steel 
reinforcement rings with reinforced 


plastics. 
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® Glass-reinforced plastics have 
been fabricated in place to serve 
as structural reinforcing rings 
for the tanks of large transporta- 
tion trailers. Savings in labor over 
the welded steel rings range from 
30 to 50% ; savings in weight run 
as high as 750 lb on a large 
trailer. 

The design problem 

Designers have consistently been 
forced to reduce the metal gages 
used for the tanks of these trail- 
ers to meet legal weight require- 
ments. As a result stress cracking 
is a common occurrence, particu- 
larly in the sanitary or clean-bore 
tanks where internal support is 
prohibited. A common method of 
reinforcement has been to use 
steel encircling rings of channel or 
hat-section shape. 

Tanks of this type, such as 
might be used to transport milk, 
are actually thin-walled shells. 
When loaded and subject to im- 
pact and bounce, they behave like 
a long balloon filled with water 
and supported on the ends. The 
top center and the bottom sections 
over the supports tend to deflect 
inward and the entire cross sec- 
tion to flatten out. If the deflec- 
tions cause stresses that exceed 
the elastic limit of the metal, per- 
manent buckling occurs. The shell 
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must be reinforced to control these 
deflections. 
The old method: steel rings 
Common reinforcements are 
ribs that encircle the girth of the 
tank. They may range from 2 
x l-in. bar stock channel slipped 
over the inner shell of a small 
truck tank to 4 x 2-in. rings 
welded solidly to a large tank 
shell. A large tank may con- 
tain between 500 and 1000 lb of 
such reinforcement. The welding. 
grinding and polishing time re- 
quired is often a significant cost 
factor. 
The new method: 
reinforced plastics 
The new material is a preim 
pregnated, preoriented glass-epoxy 
material (Scotchply Type 1002, 
produced by Minnesota Mining & 
Mfg. Co.). With this material it is 
easy to tailor the size, shape and 
thickness of the supports to fit 
individual problems. A vacuum 
bag forming technique is used 
with essentially no mold cost. The 
plastic is formed around a balsa 
wood core which was chosen for 
its light weight and ability to 
withstand the curing temperature 
Essential properties that led to 
the selection of the particular re- 
inforced plastic include: almost 
perfect elasticity up to high ulti- 
mate strength, excellent fatigue 
strength, high flexibility, and di- 
rectional properties. These proper- 
ties make it possible to not onl) 
withstand high stress but also dis- 
tribute them so that stress con- 
centrations were eliminated. 
Bending tests (see graph) in- 
dicated that the new reinforce- 
ment material would give compar- 
able or better strength at a frac- 
tion of the reinforcement weight. 
Shear strength of the bonds was 





flexing 
stresses. 


good enough to permit 
to reasonable design 

Though material costs are higher, 
savings in labor cost are great 


enough to provide a total cost re- . 


duction. 


Tank tests prove design 

The new tanks stand up well in 
tests so far. A service test was 
made by slowly evacuating the 
tank and measuring the diameter 
changes until buckling occurred. 
First the tank was subjected to 
this test while reinforced with 
steel bands. It was then returned 
to its original shape and the plas- 
tics rings substituted. When the 
vacuum test was repeated, the 
tank withstood a pressure differ- 
ential substantially higher than 


before without signs of buckling, 
despite the fact that the area of 
original buckling was more vul- 
nerable. 

In this test the plastic rings 
withstood the high bending loads 
as expected from the laboratory 
tests. There was no evidence of 
adhesive failure. Although tensile 
and shear stresses on the bond are 
not high, the depressions of the 
tank shell between rings tend to 
create a stress that might peel the 
shell away from the rings. How- 
ever, the flexibility of the plas- 
tics flanges allows them to give 
with the shell, thereby reducing 
peel stresses. 

Similar experiments conducted 
with steel rings that were epoxy- 


adhesive bonded to the shell 
showed that the epoxies were un- 
able to withstand the stress con- 
centrations set up by the rigid 
steel flanges. 
Future tank applications 

When tanks reinforced with the 
new materials have been road test- 
ed, other applications will be con- 
sidered. The largest potential 
weight saving remaining in the 
sanitary tank is the chassis frame 
and bolster assemblies. The high 
strength-weight ratios possible 
with directionally-reinforced plas- 
tics, plus their flexibility in proc- 
essing and their excellent fatigue 
strength and corrosion resistance, 
suggest their use in such appli- 
cations. 





Steel, Aluminum Combined in 
Improved Fire Extinguisher 
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@ Low carbon steel, die cast alu- 
minum and stainless steel have 
been combined in a new dry chem- 
ical fire extinguisher that is said 
to overcome many of the disadvan- 
tages associated with previous ex- 
tinguishers. The new unit is low 
cost, lightweight, compact, simple 
to operate, easy to recharge, reli- 
able without maintenance inspec- 
tion, and eight times more effec- 
tive than the conventional 1-qt 
pump gun extinguishers. 

The small, rechargeable extin- 
guisher consists essentially of 
three major components: 1) a 
sealed, disposable shell containing 
the dry chemical and expellent 
gas; 2) a control head consisting 
of handle, body, stream-shaping 
nozzle, and combined trigger-op- 
erated puncturing pin and shut-off 


valve; and 3) a spring-grip 
mounting bracket. 
The shell 

Specifications for the shell 
called for it to have an internal 
volume of 80 cu in., hold a charg- 
ing pressure of 190 psi, withstand 
an air leak pressure test of 570 
psi, withstand a minimum rupture 
pressure of 1140 psi, satisfy Coast 
Guard requirements for corrosion 
resistance, and withstand temper- 
ature variations from 40 to 
120 F. 

Four materials were consid- 
ered: steel, aluminum, brass and 
plastics. Stamped hemispheres, 
deep drawn cylinder halves, tub- 
ing with end caps and canteen- 
shaped stampings were investi- 
gated for all three metals. Alumi- 
num impact extrusions and brass 


Compact fire extinguisher fea- 
tures a disposable, rechargeable shell. 


spinnings were also considered. 
Overall costs for all of the above 
were divided into four categories: 
raw material, forming, joining 
and finishing. 

Plastics were ruled out immedi- 
ately because none could meet 
specifications without costly rein- 
forcement and gastight linings. 

After careful cost analysis, a 
low carbon steel sphere, furnace 
brazed with copper, was selected 
for the shell. Here’s why: 1) steel 
hemispheres can be stamped in 
one draw and therefore do not re- 
quire annealing operations; 2) 
steel sheet is inexpensive; 3) be- 
cause least weight is achieved 
with a sphere, brazing costs are 
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Vaive body-die 
cast aluminum , 

















Stream shaping 
nozzle - 304 stainiess KX 

















Hondie-die cast aluminum 


-Trigger-die 
cast aluminum 





Detail of head mechanism 


low (brazing costs are determined 
on a pound-per-hour basis); 4) 
spheres provide the most volume 
per unit area; and 5) steel parts 
come out of the brazing oven clean 
and ready for finishing. 

The paint system for the spheres 
consists of a phosphate coating, a 
flash epoxy resin primer, and a 
baked alkyd enamel topcoat. The 
system satisfies specifications call- 
ing for 500-hr salt spray resist- 
ance and 1000-hr water immer- 
sion resistance to blistering. 

The head 

Die cast aluminum was selected 
for the handle, trigger and body 
in preference to brass or zinc 


Puncture pin assembly- 
303 stainiess 


forgings, stampings or screw ma- 
chine parts; or plastics moldings. 
Although cost was the determin- 
ing factor an aluminum alloy 360 
die casting with a chemical con- 
version coating also provided a 
good combination of light weight, 
strength and corrosion resistance. 

Type 303 stainless was selected 
for the puncture pin because it 
had to resist “freezing,” or stick- 
ing, due to corrosion, and had to 
have a minimum hardness of 
Rockwell C25 to keep its milled 
tip sharp for puncturing the seal 
disk on the shell. Type 304 stain- 
less was selected for the stream- 
shaping nozzle. 


The bracket 

To provide strength at low cost, 
low carbon steel wire parts were se- 
lected for the attachment bracket. 
To prevent abrasion of the shell, 
the bracket parts that come in 
contact with the shell are given a 
vinyl dip coating. The rest of the 
bracket is zine plated. 

The upper arm of the bracket 
acts as a safety lock to prevent 
movement of the trigger. It re- 
mains on the bracket when the 
extinguisher is removed, freeing 
the extinguisher for instant use. 
Other materials used 

A neoprene o-ring was selected 
to seal the shell to the head be- 
cause it offers both weather and 
abrasion resistance. Neoprene is 
also used as a valve member at the 
tip of the puncture pin. 

A 303 stainless steel insert acts 
as a guide for the puncture pin. 
The bottom of the guide is pro- 
tected from the dry chemical by 
an impregnated felt-nitrile rubber 
laminate. 

Two red plastics indicators, one 
on the handle and one on the body, 
are designed to pop off if either 
the trigger is moved or the shell 
is unscrewed. Methyl methacry- 
late was chosen for the indicators 
because it was found to have the 
necessary combination of springi- 
ness (to prevent false operation) 
and notch sensitivity (to snap off 
when necessary). 

Finally, an etched aluminum al- 
loy 5053 plate carries operating 
and maintenance instructions. 





Redesigned Memory Stack 


Is Smaller, More 
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Reliable 


@ Redesign of a ferrite memory 
stack accomplished three objec- 
tives: reduction in size, depend- 
able performance in a_ broader 
temperature range, and improved 
reliability. 
Stack requirements 

The memory stack consists es- 


sentially of 2048 ferrite cores 
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strung on wires and folded to 
form a cube of cores. 

The projected environmental 
temperature range for the mem- 
ory stack was —67 to +176 F. In 
order to meet the requirement 
that the core operate at a fixed 
internal temperature, within +9 
°F, the designers decided to heat 
the entire unit to 185 F and main- 
tain it at that temperature. 

The heater had to be. rigid 
enough to maintain the cubical 
formation of the cores during as- 





sembly but flexible enough to 
avoid applying pressure to the fer- 
rite cores. Ferrite cores are sen- 
sitive to pressure effects and are 
quite brittle. A chip or crack in 
the core destroys its usefulness; 
excessive pressure on the core 
periphery while it is in operation 
will change the magnetic charac- 
teristics of the core. 
How temperature control 
was achieved 

The heater pad was made of re- 
sistance wire sandwiched between 
0.004-in. aluminum foil and a thin 
sheet of 
berglass. Such design had 


silicone-impregnated fi- 
four 
principal advantages: 

1. When folded to form a cube, 
the heater met the rigidity re- 
quirements. 

2. The insulating qualities of 
the fiberglass layer resulted in 
uniform warming of the alumi- 
num foil and even heat distribu- 
tion over the ferrite stack. 

3. Use of readily available ma- 
terials and simple design made 
the heater relatively inexpensive. 

4. All of the 96 wires of 


the memory stack easily passed 


through the top and bottom folds 
of the heater pad. 

Foamed urethane rubber (ther 
mal conductivity: 0.025 Btu/hr/sq 
ft/°F/ft) was used as an insula- 
tor. This material can be com- 
pressed to 80% of its original 
thickness, will not apply excessive 
pressure on the core, and retains 
its compressive properties over 
the range —76 to 390 F. In addi- 
tion, it can be foamed in place or 
cut to shape from commercially 
available sheet. 

As a result of this construction, 
there is only a 3.5 °F difference 
in temperature (as measured by 
thermocouple) between the ap- 
proximate center of the stack and 
any outside surface. At an am- 
bient temperature of —67 F, an 
input of approximately 6 w main- 
tains internal temperature at 
185 F. 

Reliability and size 

Instead of conventional memory 
planes, the designers used con- 
memory planes 
other by 


tinuous wiring 


separated from each 


Comparison of old and new memory stacks. Left—Conventional stack of 12 


16x16 planes. Volume—70 cu in.; 


density—75,000 memory bits per cu ft; 


solder connections—1450. Center—Microstack provides same storage capacity 
in 3 cu in. (23:1 size reduction). Core density—1,500,000 per cu ft; solder 


connections—92. Right 


375,000 per cu ft. 


Exploded view 
of stack 
components 


0.046-in. thick silicone 
foam rubber. With the elimina- 
tion of the rows of solder connec- 
tions around the periphery of con- 
ventional memory planes, the 
number of solder connections was 
reduced from 1450 to 92 
icant contribution to reliability. 
As a bulky 


pads of 


a signif- 


consequence, the 


Vicrostack 


insulation has volume of 12.5 cu in. 


with temperature control cireuit and 
(5.5:1 size reduction). Core density— 


Temperature 
control module 


Assembled 
memory stack 
bross housing) 


plastic frame ordinarily used to 
hold the wiring and cores of con- 
ventional memory planes was 
eliminated. Volume of the mem- 
ory stack was reduced from 70 cu 
in. to 12.5 cu in. Without the 
temperature control circuit the 
new volume is only 3 cu in. (see 
photo). 
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Improved force rings use color- 
coded silicone rubber to encapsulate 


strain gages and wiring. 


@ Use of a silicone rubber encap- 
sulating material has made pos- 
sible the design of a new, im- 
proved force ring (transducer). 
The new force ring (see photo) 
is said to be an improvement over 
previous designs because the out- 


Silicone Rubber Potting 
Material Makes Possible 
Improved Force Ring 
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side surface remains circular for 
the easiest possible machining 
while the inside surface remains 
eliptical. The tapered wall thick- 
ness places more surface at the 
fittings, giving the ring a “‘unique 
linear relation between minimum 
wall thickness and stress at the 
90-deg points for equal load.”’ The 
stress node locations allow enough 
room for all strain gages to be 
placed inside, end on end. 

To meet specifications calling 
for simplicity, versatility, stabil- 
ity, serviceability, ruggedness, ac- 
curacy and attractiveness, the 
ring had to _ be 
rather than sealed in a can. Non- 
rigid epoxies tried, but 
failed to remain flexible over the 
wide temperature range to which 
the unit would be subjected. A 


encapsulated 


were 


silicone rubber that cures at room 
temperature (RTV 501) was 
found to be ideal for all opera- 
tions above —65 F. The material 
is easily applied with a plastics 
syringe and entrained air is easily 
removed in a bell jar. 

For service temperature below 

65 F, another formulation (RTV 
S-5302,3) is used. This material 
has a putty-like consistency and 
is spooned in place. 

Both materials provide excel- 
lent protection against water 
vapor, grease and fuels, dirt, and 
impact. They also lend themselves 
well to ring repair. To replace a 
defective strain gage or damaged 
cable, a section of the potting 
compound is simply cut out and 
the area repaired by either of the 
two encapsulating procedures. 





Urethane Elastomer Is 
Durable Coating for Pinch Roll 


Typical pinch rolls. 
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® Mechanical strength, frictional 
properties and adhesion were the 
primary factors in selecting a 
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*%-in. liquid cast urethane elas- 
tomer with an epoxy primer for 
coating steel pinch rolls. 





The wear problem 

The pinch rolls are used for 
pulling and straightening heavy 
copper wire, 1.5 in. wide by 0.5 in. 
thick, prior to feeding the wire 
into a stator-bar forming ma- 
chine. Coating requirements in- 
cluded low compression set, high 
abrasion and tear resistance, and 
high frictional coefficient. The 
coating had to withstand a mini- 
mum of 1500 psi shear stress, and 
a surface pressure of 8000 psi. 

The original coating had been 
a 60-durometer natural rubber. It 
surface spalling 
and wear during trial runs. Sev- 


began to show 


eral grades of were 


evaluated, but 


neoprene 


grades providing 


sufficient mechanical properties 
proved unsatisfactory due to peel- 
ing and/or tearing. 
Liquid elastomer is answer 

A liquid urethane elastomer 
(Du Pont’s Adiprene L) was 
finally selected on the basis of 
both properties obtainable and 
ease of processing. An epoxy 
prime coat was found necessary 
to provide the desired adhesion. 

The steel rolls were cleaned and 
given a 10-mil prime coat of an 
resin (Shell 


amine-cured epoxy 


Chemical’s Epon 820). After cure 


of the primer, the roll was placed 
in a clean steel mold which had 
been coated with a silicone mold 
Corning’s R-671 


release (Dow 


The urethane was mixed, slightly 
modified with castor oil, and 
poured. 

The resulting coating formed 
a strongly adherent, abrasion and 
chemical resistant surface. 

The material 

The elastomer was 80-duro- 
meter stock, with a tensile 
strength of 3950 psi, 200% mod- 
ulus of 1700 psi, Graves tear 
strength of 350 psi, and compres- 
sion set of 9% (22 hr at 158 F). 

Such coatings can be varied 
widely to alter physical properties. 
The more flexible types can be 
pre-cast to the desired thickness 
and cemented to the rolls with 
epoxy primers or adhesives. 





Components of 
Logic Element Package 
Snap On to Nylon Rack 
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Nylon rack 


Holes in rack allow 
for package continuity, 
prevent splitting wher 
issembly is dip coated 


Components of NOR logic element 











~Resistor 


module. 


™@ The Westinghouse NOR logic 
element package was redesigned 
to allow the use of a snap-on rack 
method of assembly. Use of the 
snap-on rack eliminates conven- 
tional costly insertion of all parts 
except the transistor. In addition, 
a simplified, less defect-prone 
printed circuit can be used. Posi- 
tioning of components in the rack 
is maintained without extensive 
manipulation of transistors, rec- 
tifiers, ete. 

Heart of the redesign is the 
nylon rack which simplifies ac- 
curate positioning of components. 
Nylon is a good electrical insula- 
tor. Other design requirements 
that the rack material had to 
satisfy include: 

1. Resilience and friction co- 
efficient with the axial leads such 
as to allow sharp “snap-in.” 

2. Plastic “memory” to com- 
pensate for distortion during as- 
sembly. 

3. Good moldability because of 
the rack configuration. 

4. Mold life expectancy of 500,- 
000 parts. 

5. Thick, sticky consistency at 
the temperature induced by the 
molten dip solder. 
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1 Jaws of metal powder liner are 
combined with aluminum washers to 
make... 


. assembled liner which is 
inserted in aluminum sleeve. 


3 Aluminum wire, with steel re- 
inforcing wire exposed for entry into 
metal powder liner, is inserted into 
aluminum tube and... 


Rapin h dn mene tlle | Siete, 
a Ee 


4 |... assembled connector is 
crimped to lock sleeve to cable and 
crush jaw of liner into steel rein- 
forcing wire. 


5 Inside look shows cable locked 
to sleeve. 
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Frangibility of 
Metal Powder Parts 
Used in Cable Connector 
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@ The frangibility of metal pow- 
der parts, usually considered a 
detriment, has been used to ad- 
vantage in the redesign of an 
electrical connector for steel-re- 
inforced aluminum transmission 
(ACSR) cables. 
New design vs old 

In the old design steel wire was 
joined to an aluminum sleeve by 
twisting, hooking and swaging 
with a large connector. After 
swaging, an additional aluminum 
sleeve was applied to the connec- 
tor to terminate the electrical 
portion of the transmission cable. 

In the new design a serrated 
metal powder liner or insert in 
the connector is_ intentionally 
broken when the connector is 
swaged onto the cables being con- 
nected. The serrations on the 
broken pieces of the liner pene- 
trate the steel wire and the alumi- 
num sleeve to lock the cables to 
the sleeve. The design of the 
splice is such that the steel-re- 
inforced aluminum cables are con- 
nected both mechanically and elec- 
trically. The insert is made of an 








Before Swaging 
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After Swaging 


Comparison of old and new designs. 
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iron powder containing 
and carbon. 

Big advantage of the new de- 
sign is that much less material 
is used than in the old design. 
Size of the connector has been 
reduced about one-third. Other 
advantages: 

1. Wire can be spliced in 6 min 
with the new connector, compared 
to 30 min for the previously used 
connector. 

2. The powder metal insert 
costs a few cents, compared to 50¢ 
for the previously used machined 
part. 

3. The smaller size of the con- 
nector minimizes warpage during 
swaging. 

Service requirements met 

ACSR cable spliced with the 
new connector meets all existing 
service requirements for heat and 
corrosion resistance, and tensile 
strength. Creep data show an in- 
significant amount of creep under 
the heaviest type of loading 
for transmission or distribution 
cables. 

Other materials considered 
Castings and wrought 
were also considered for the con- 
nector insert. Wrought steel did 
not break and no splice was made 
between the aluminum sleeve and 
the steel wire. Castings broke, but 
the advantage of the sharp teeth 
and close tolerances available with 
a metal powder part were not 

realized. 


copper 


steel 


————— 
Before Swaging 


ahr 


After Swaging 





Adjustable fo 
Foil assembly with serrated vinyl 
cover in position on the underside of 


fourdrinier wire. 


Viny! extrusion does not erode or distort in the corrosive atmosphere of a 


papermaking machine. 


Semi-Rigid Vinyl Extrusion Helps 
Speed Up Paper Production 
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@ A new design concept in paper- 
making machinery uses a foil in 
place of conventional table rolls 
and deflectors to speed the drain- 
age of water from paper stock on 
the fourdrinier wire. The acute 
angle at the leading edge of the 
foil (see accompanying sketch) 
serves to cut or “doctor” adhering 
water from the underside of the 
wire belt. The rear portion of the 
part, which is slightly inclined 
from the plane or wire movement, 
creates a vacuum to induce drain- 
age of water from the paper 
stock. The latest design uses an 
adjustable foil to eliminate the 
time consuming trial - and - error 
methods previously needed to de- 
termine correct inclination angle. 

The materials problem was to 
find a replacement for the lam- 
inated phenolic material formerly 
used as the cover for the foil. The 
phenolic swelled and wore in un- 


even patterns. In addition, it 


could not be machined sharp be- 
cause of the possibility of chip- 
ping, fraying or delaminating the 
material. The resulting bluntness 
of the leading edge adversely af- 
fected its ability to cut water 
from the underside of the wire. 
Vinyl! extrusion replaces 
laminated material 

A switch from laminated pheno- 
lic to a semi-rigid vinyl! extrusion 
as a cover for the leading edge 
of the foil has resulted in a low 
cost part that performs well under 
operating conditions. 

Reason: the use of vinyl has 
permitted the extrusion of sharp 
edges, which, combined with sur- 
face smoothness, minimize “build- 
up” of paper stock frequently en- 
countered with laminated mate- 
rials. Other advantages: 

1. The vinyl cover does not 
erode or distort in the corrosive 
atmosphere as_ did _ laminated 
phenolic covers. 


2. Because of its flexibility, the 
vinyl cover conforms well to the 
underside of the wire belt, with 
uniform wearing characteristics. 
The need for periodic resurfacing 
is eliminated. 

3. The vinyl extrusion is pro- 
duced at a cost of about 50¢ per 
ft, compared to machined shapes 
of laminated phenolic which cost 
$4 to $15 per ft. 

4. Flexibility of the vinyl ex- 
trusion causes the leading edge 
of the foil to deflect slightly if 
pressure develops between the 
wire and the vinyl cover. Thus, 
the leading edge has a certain 
degree of self adjustment if 
needed. 

The design of the leading edge 
provides a flat surface on which 
the weight of the wire and paper 
stock is distributed and supported 
evenly. The small serrations in the 
center section of the extrusion are 
designed to trap “fines” from the 
paper stock, thus providing a 
more wettable surface than pro- 
vided by a part without serra- 
tions. 

Other parts in the foil assembly 
are made of aluminum extrusions. 
The extrusions are anodized and 
protected with five thin coats of a 
butoxy resin, individually cured. 
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Epoxy-Glass Encapsulation 
Provides One-Piece Fan Assembly 


@ A compact, long lasting fan part 
through the of 
steel, copper, 


has evolved use 
eight materials: 
epoxy, nylon, vulcanized fibre, tin, 
fiberglass and bronze. 

The part, called a spider, com- 
bines in one piece the laminations, 
winding, stator, oil reservoir, 
bearing, insulation, terminals and 
means of mounting for an electric 
motor in a fan. Fig 1 is a cross- 
sectional view of the part. 
Advantages 

The fan has a design life of five 
years at room temperature. How- 
ever, accelerated tests show it can 
satisfactorily for thou- 
sands hours much higher 
temperatures. 

The encapsulated assembly has 
good resistance to high potential 
shorting. humidity, heat, thermal 
shock, dimensional change and 
handling, and performs well both 
mechanically and electrically. It 
lends itself well to rapid assembly 
Here’s how the spider 
is put together 

1. The laminations of electrical 
assembled with 


operate 


of at 


grade steel are 


two steel rivets and two copper 
shorting coils welded at the ends. 
Steel magnetic bridges are in- 
serted in in the stack. An 
insulating and supporting arm of 
vulcanized fibre, bent in the shape 
of an L, is inserted behind the 
magnetic bridges. The mounting 
arm contains two tinned rivets for 
terminals to which two nylon- 
copper wires from the 


slots 


coated 
winding are soldered. 


2. The stack is coated with 


epoxy powder by the fluidized bed 
process which produces a coating 
0.010 to 0.030 in. thick. The cured 
coating has excellent dielectric 
properties and insulates the wind- 
ing wire from the steel lamina- 
tions. The winding wire itself is 
0.005-in. dia copper coated with 
The wire is wound by 
means of an automatic machine. 

3. The subassembly is placed in 
mold and encapsulated 
with a_ single-component fiber- 
glass-filled epoxy compound by 
transfer molding. The fiberglass- 
epoxy compound surrounds and 
protects the windings and the vul- 
canized fibre mounting arms (see 


nylon. 


a_ steel 


Fig 2). 

Transfer molding was selected 
as a means of encapsulating the 
assembly because it gives parts 
with good appearance. 

The assembly 
encapsulated with a mineral-filled 
two-component epoxy. The process 
used inexpensive molds, and was 
moderately satisfactory for proto 
type production. However, many 
difficulties were experienced with 
and machine maintenance, 
and with voids in the 
lated assembly. 

5. A porous sintered bronze 
bearing that has been vacuum im- 
pregnated with a high grade oil 
is press fitted into a hole in the 
center of the encapsulated sub- 
assembly. 

6. The subassembly (Fig 3) is 
then joined to a propeller to form 
a highly efficient cooling fan for 
electronic applications (Fig 4). 


was previously 


mold 
encapsu- 
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A FOAMED -IN - PLACE 
SILICONE PROTECTION 


Engineers at Consolidated Electrody- 
namics Corporation have found a 
foam-in-place silicone resin ideal for 
protecting the magazines of oscillo- 
graphs used to gather vital data during 
dynamic testing studies of variables 
affecting aircraft performance. 


CEC’s Recording Oscillographs are cap- 
able of simultaneously making permanent, 
photographic records of up to 50 factors 
affecting performance. These instruments 
record information in terms of electric 
current and catalog all phenomena in true 
relation to time and to one another. 


To be certain that these critical data will 
be preserved for study through all even- 
tualities, even when experimental aircraft 
must be ditched, CEC designed and built 
the first effective crash-resistant storage 
magazine. The magazine is housed in a 
ductile-iron casting surrounded by a stain- 
less steel shell. It’s protected against heat 
and shock by a silicone resin foam that 
fills the space between casting and shell. 


Easy to use, the 

Dow Corning sil- 

icone foaming 

powder is simply 

poured in place 

and heated. Heat 

causes the pow- 

der to melt and foam, completely filling 
the void. Additional protection is provided 
by painting the outer steel shell with a fire 
resistant paint that foams at 300 F. 


How effective is the Dow Corning silicone 
foam? CEC estimates the magazine will 
withstand a shock of 400-g’s followed by a 
fire as hot as 2,000F! In addition, the 
magazine is explosion-proofed in accord- 
ance with MIL-E-5400 A (ASG). No. 241 
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SILENCES GAS VALVES 


Use of silicone fluid has enabled White- 
Rodgers Company, St. Louis, to produce 
gas valves that give completely silent 
service on such units as central heating, 
floor and wall furnaces, conversion 
burners, boilers, unit heaters and room 
circulators. Here’s how: 


White-Rodgers’ engineers effectively elim- 
inated operating noises by immersing the 
entire operating mechanism of the new 
Silent Knight Gas Valves in Dow Corning 
200 Fluid. Enclosed in an unbreakable 
metal case, the viscous fluid slows the 
mechanism, cushions the components and 
makes them silent. Eliminated are the 
characteristic “snap” of the relay, the 
“hammering” of the plunger. In addition, 
by damping the opening action of the 


valve, some of the undesirable “pop” of 
the gas ignition is eliminated. 


Silicone fluid proved the ideal damping 
medium because it doesn’t thicken or thin 
with temperature changes, thus assuring 
consistent, uniform damping far beyond 
the capabilities of previously available 
damping oils. This fluid’s noncorrosiveness 
and resistance to oxidation and to break- 
down under shear assures long-time reli- 
able service. 


What’s more, Dow Corning 200 Fluid’s 
remarkable thermal stability helped sim- 
plify the design and increased the reliabil- 
ity of the gas valve by eliminating the need 
for rubber diaphragms or bellows in the 
fluid chamber. No. 242 





New Guide To Silicones in Electronics 


First availability. A complete and 
comprehensive reference guide to the 
silicone materials that meet exacting 
electronic requirements. 


This recently published 12-page engineer- 
ing guide explains how various physical 
forms of silicones contribute to reliability, 
miniaturization, modularization and envi- 
ronmental protection; increase serviceabil- 
ity over wide extremes of temperature; and 
aid value engineering. 

Well illustrated, this new “materials hand- 
book” contains silicone engineering data 


and processing information . . . details the 
important electrical and mechanical prop- 
erties of the silicones most useful in 
) electronics . . . de- 
scribes typical appli- 

| cations for silicones 
in every area of use 
— from satellites to 
| seismographic instru- 
ments, from compu- 
ters to servo motors. 





| To obtain your free 
| copy, circle—No. 243 
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Silastic® RTV provides a new and bet- 
ter way to make prototypes. Here’s how 
one automotive parts supplier — Cadil- 
lac Stamp Company, Detroit — uses 
this Dow Corning room-temperature- 
vulcanizing silicone rubber to make 
templates for hubcap embossing dies. 


STEP 1. Silastic RTV is poured onto a 
wood pattern machined to the exact con- 
figuration of the hubcap design. With its 
fluid consistency, Silastic RTV flows into 
and around complex shapes and intricate 
and deep draws—then vulcanizes at room 





SEE US AT BOOTH 1915. 


Make it a “must” to stop by ... for a 
quick check of the latest developments in 
the rapidly moving field of silicones . . 





temperature to produce a strikingly accu- 
rate “negative” mold. 

STEP 2. A plastic “positive” of the 
original pattern is then cast in the Silastic 
RTV mold. This “positive” forms a 
prototype from which a pantograph-type 
engraving machine can sink female dies. 
STEP 3. 


Next, more Silastic RTV is 


poured into the original silicone rubber | 
“negative” mold made of Silastic RTV to | 
After this | 


form another RTV “positive”. 
new charge has vulcanized in the mold the 


two are separated. Coating the mold with | 


a release agent facilitates clean and quick 
separation of the new “positive”. 


STEP 4. A plastic form is now cast from 
the Silastic RTV “positive”. This plastic 
template is used in guiding the engraving 
machine in producing male sink dies. In 
this process, size is reduced by one-half. 


An economy feature: Thanks to Silastic 


RTV both embossing dies are made from 
one wood original. 


For more information, circle . . . No. 244 





| properties, 





new literature 
and technical data 
on silicones 


Radiation Stability of Silicone Greases is the 
subject of an article from Lubrication Engineer- 
ing. Graphs and illustrations resulting from 
evidence compiled during an extensive test pro- 
gram point up the degree of radiation stability 
of silicone fluids. These characteristics help pro- 
ject the utility and stability of silicone greases 
A valuable reference piece for advance design 
and development engineers. No. 245 


cs 
Design Versatility — Lightweight, strong, inert, 


| and easy to fabricate, silicone-glass laminates 


are used in the design and manufacture of a 
variety of consumer and industrial products. 
Applications, tables of physical and dielectric 
illustrations of various ports, and 
silicone-glass laminate parts are 
No. 246 


sources of 
included in a 4-page brochure. 


& 
How To Make Coils more easily . . . and also 
get better performance . . . is the subject of a 
compact 8-page booklet reprinted from NISA 
News. The use of triangular Guideline Tape 


| facilitates and speeds wrapping — provides the 


HOW TO MAKE PROTOTYPES 


good electrical properties, thermal stability, 
chemical and moisture resistance characteristic 
of Silastic®, the Dow Corning silicone rubber. 
This reprint contains helpful graphs, tables, 
and illustrations. No. 247 


Wherever There’s A Problem — gaskets, seals, 
O-rings . . . rubber parts fabricated of Silastic, 
the Dow Corning silicone rubber stay rubbery in 
spite of heat, cold, compression, weathering or 
ozone, moisture or steam, oils, fuels, or chem- 
icals that often cause problems. This six-page 
illustrated brochure cites how these common 
problems are overcome by the use of Silastic . . . 


| to increase the life and reliability of scores of 


units while reducing maintenance costs and fre- 
quently simplifying design. No. 248 
e 


You And The Silicones — a new 30-minute, full 
color movie lets you see silicones in action It's 
an all-encompassing, dramatic documentation of 
designers’ adaptati of these versatile engi- 
neering materials in different applications. For 
information about arranging for a free show- 
ing, request : No. 249 





oa 

Designs on the Moon. Created specifically to 
meet the informational needs of rocket and mis- 
sile designers, an illustrated brochure describes 
the finest in silicone materials — rigid, rubbery, 
fluid and dielectric. Whether you're concerned 
with nose cones, guidance frames, propulsion, or 
ground supports, your most rapid progress 
toward miniaturization, weight reduction, and 
reliable performance may result from specifying 
silicone products. No. 250 
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Immersion Coatings 


Immersion coatings are applied without electricity 
by immersing parts in a chemical solution or bath 
containing the metal to be deposited. Deposition 
can take place either by displacement, where the 
metal in solution displaces the base metal, or by 
reduction, where the base metal does not enter 
into the reaction. 

Aithough many metals can be deposited in immer- 
sion baths, comparatively few have proved acceptable 
for decorative or functional applications, These are: 
nickel, tin, copper, gold and silver. 


Electroless nickel 

Properties—Electroless nickel is generally more 
expensive than electroplated nickel. For this reason 
it is used primarily for its functional properties, 
although a very smooth, bright deposit can be 
obtained on buffed ferrous and nonferrous metals. 

Because of its amorphous structure and phosporus 
content (8 to 10%) the coatings are said to have 
better corrosion resistance than electrolytic or 
wrought nickel. Hardness of the coatings is 
relatively high—about 50 R.—and can be raised to 
64 R. by heat treatment. Thickness of the coatings 
ranges from 1 to 5 mils, depending on end use. 

Applications—The most important uses for electro- 
less nickel are to protect parts from corrosion and 
to prevent product contamination. The coatings 
are widely used on tank car interiors to protect 
caustic soda, ethylene oxide, tetrae.hyl lead, tall 
oil and many other liquids from contamination. 
Other similar applications include: oil refinery 
air compressors, missile fuel injector plates, gas 
storage bottles for liquid rockets, and pumps for 
petroleum products. 

The hardness of the coatings is particularly 
valuable in increasing the life of rotating and 
reciprocating surfaces in gas compressors, pumps, 
hydraulic cylinders, sheaves and armatures. The 
coatings are also used on aluminum electronic 
devices to facilitate soldering, on stainless steel 
to facilitate brazing, on moving metal parts to 
prevent galling, and on stainless steel equipment 
to prevent stress corrosion cracking. 


Tin 

Properties—Tin immersion coatings are especially 
noted for their low cost, bright appearance, good 
frictional properties, and ease of application to 
many common metals such as copper, brass, bronze, 
aluminum and steel. However, their corrosion 
resistance is only fair. 

As with some other immersion coatings, plating 
usually stops when the base metal is completely 
covered. Thus, thickness for common decorative 
uses is limited to about 0.015 mil. However, thick- 
nesses up to 2 mils for heavy duty applications 
have been produced by placing the base metal 
in contact with a dissimilar metal, thereby generat- 
ing current and promoting additional plating. 


Applications—Tin immersion coatings are popular 
for decorative finishing of small parts such as 
safety pins, thimbles, and buckles. They are also 
applied to copper tubing to prevent discoloration 
from water, and to aluminum engine pistons to 
provide lubrication during break-in periods. 
Copper 

Properties—The most important characteristics 
of copper immersion coatings are their high elec- 
trical conductivity, good lubrication properties, and 
unique appearance. In addition to steel, they can 
be applied to brass and aluminum and to printed 
circuit boards. Usual thickness range is 0.1 to 1 mil. 

Applications—Because of their conductivity, 
copper immersion coatings have proved particularly 
useful for printed circuits. They are not especially 
noted for their decorative appeal, but can be used 
in applications where a particular appearance is 
required; e.g., inexpensive, decorative hardware 
such as casket parts. Because of their good lubrica- 
tion properties they can also be used on steel wire 
in die forming operations. 


Gold 

Properties—Gold immersion coatings are rela- 
tively inexpensive because of their extreme thinness 
—about 0.001 mil. The coatings have good electrical 
conductivity and emissivity characteristics, and a 
bright, attractive appearance. As deposited they 
are not especially resistant to discoloration and 
abrasion; however, they can be protected with a 
clear lacquer finish, They are used on a wide 
variety of ferrous and nonferrous metals, and on 
copper printed circuit boards. 

Applications—Because of their good appearance 
gold immersion coatings are principally used on 
costume jewelry, trophies, auto trim and inexpensive 
novelties. Their conductivity and solderability are 
used to advantage in electrical applications such 
as printed circuits, transistors and connectors. Also, 
the unique emissivity properties of the coatings 
have proved useful in missile applications. 


Silver 

Properties—Like gold, silver immersion coatings 
are relatively inexpensive because of their extreme 
thinness. The coatings have a bright, attractive 
appearance when first deposited. Their resistance 
to tarnishing and abuse is poor; however, they 
can be protected somewhat with a clear lacquer 
coating. 

Silver immersion coatings can be applied to most 
base metals except lead, zinc, aluminum and very 
active metals. They perform best on copper, nickel, 
and steel. Usual thickness is about 0.001 mil, but 
0.03 mil can be deposited in some cases. 

Applications—Because of their poor durability 
silver immersion coatings are not too popular, the 
only applications being cheap decorative products, 
minor electronic parts and maintenance plating. 


MAY, 1960 ¢ 165 





Ready to Roll 
on your 
Production line... 


...- COILED 
GM STEEL TUBING 


Top refrigeration people depend on top tubing people 


Coiling — available up to 2000 feet—eliminates unnecessary 
joints and short end waste—adapts most economically 

to modern production line techniques and provides 

better inventory control at less expense. Add GM Steel 
Tubing standards for quality, strength and cleanliness 
and schedule-meeting delivery service. You'll have the 
unbeatable combination that iop refrigeration people 
know they can rely on. For detailed data write or wire 

GM Steel Tubing Sales Manager, Rochester Products 
Division of General Motors, Rochester, New York. 


Precision Level Winding equip tf prod level wound steel 
tubing coils. Accurate control lays each wind level with adjacent 
tube and insures precise coil dimension. This procedure insures 
easy adaptation to production line requirements at modest extra 
cost. Details on request. 





STEEL TUBING 
BY ROCHESTER PRODUCTS 


AMERICA'S LARGEST MANUFACTURER OF REFRIGERATION TUBING 


For more information, turn to Reader Service card, circle No. 504 
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AT WORK 


... AT A GLANCE 


Switch from die castings to zinc-coated steel sheet has resulted in faster assem- 
bly, better performance and reduced cost of valves used in water pressure tanks. 
Originally, the valves consisted of two cup-shaped die castings joined by bolts with 
a diaphragm between. Now, the valves are formed from the zinc-coated steel sheet 
and the diaphragm inserted. After forming, the parts are locked together by a 


reverse draw that creates an airtight seal. 
Source: Armeo Steel Corp.; valves made by Brady Air Controls, Inc. 


Water reducible primers are protecting automobile interiors against corrosion. 
A unique production setup makes it possible to spray hard-to-reach areas on the 
inside of doors as automobile bodies emerge from a dry-off oven. Heat from the 
hot body sets and cures the primer. Underbody structural members are coated by 
immersion in a tank. Excess primer is removed from the exterior by a water 
rinse to permit coating with conventional baking enamels. 


Source: C. O. Durbin, Chrysler Corp. 


Alumina ceramic nose cones have been specified for the Navy’s Sparrow III guided 
missiles. Alumina offers high strength, excellent resistance to thermal shock and 
excellent resistance to accelerated erosion normally experienced by nose cones travel- 
ing through rain clouds at supersonic speeds. It is also uniformly transparent to 


radar waves—a vital factor in guidance systems. 
Source: Aluminum Co. of America; nose cones fabricated by Gladding McBean & Co.; Sparrow III produced by Raytheon 
Mfg. Co. 


Polyethylene sheets containing boron are now being used as radiation 
shields aboard atomic-powered vessels. The sheets, said to provide excellent pro- 
tection against neutron bombardment, are lighter than conventional materials such 
as lead and concrete. They are produced by a special extrusion technique and are 


so thick they must be cut by specially designed saws. 
Source: U. S. Industrial Chemicals Co., Div. of National Distillers & Chemical Corp.; radiation shields produced by 
Panelyte Div., St. Regis Paper Co. 


The first all-plastic golf course irrigation system will soon be completed at Lake 
Tahoe, Calif. The system, which uses over 12,000 ft of rigid vinyl pipe and fittings, 
will extend over more than 50 acres with a ground level rise of about 80 ft. Advan- 
tages of vinyl: it weighs only one-fourth as much as steel, thus reducing shipping 
costs and installation time; it is resistant to corrosion; and its mirror-smooth 


interior surface permits a flow rate as much as 25% greater than that of metal pipe. 
Source: B. F. Goodrich Co., Industrial Products Div.; system installed by E. E. Luhdorff Co. 


Rubber liners for Minuteman missiles are now being molded instead of machined. 
The cylindrical liners, which are nearly 514 ft long and slightly more than 3 ft in 
dia, are used to prevent solid fuel from burning through the motor casing and 
causing failure of the rocket. The liner is designed to “burn out” simultaneously 
with the expulsion of the solid propellent, thereby reducing the weight and gage 
of the casing and leaving the mass ratio at its greatest when the rocket reaches 
peak altitude. 


Source: Goodyear Tire & Rubber Co, Aviation Products Div.; Minuteman made by Boeing Airplane Co. 
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Riehle Universal Testing Machines assure maximum 
versatility for research and control practices 


To facilitate modern research and control testing, 
RIEHLE offers both Screw Power and Hydraulic Test- 
ing Machines in capacities from 2000 lbs. to 450,000 
lbs. These sensitive and rapid response machines 
are available with complete instrumentation and ac- 
cessories including a high temperature vacuum fur- 


nace capable of testing materials up to 4000° F. 


A full range of holders and specimen tools, auto- 
matic strain rate and load rate controls and load 
cells to extend lower ranges accurately are avail- 
able. With instrumentation, RIEHLE Testing Machines 
can be adapted for metals, ceramics, plastics, glass, 
timber and textiles for virtually any physical test 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Vept. MDE-560, East Moline, Illinois 


Please send free literature on rieHLe Testing Machines. 


(Type of Machine) 


measured in units of load and specimen deformation 


Recommendations for testing procedures and equip- 
ment to meet specific requirements will be furnished 
by RIEHLE engineers on request. Also send now for 
illustrated catalogs describing RIEHLE Hydraulic and 
Screw Power Universal Testing Machines and com- 


plete Recorders and Accessories. 


OTHER RIEHLE TESTING MACHINES include 
Creep and Stress-Rupture Testing Machines, Hydrau- 
lic Fatigue Testing Machines, Construction Materials, 
Impact, Brinell, Torsion, Horizontal Chain, Rope and 
Cable Testers and Portable Hardness Testers for 
Rockwell Readings. 


For more information, circle No. 322 


Rie h le "TESTING MACHINES 


A DIVISION OF 


American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


“One test is worth a thousand expert opinions” 


Divisions of American Machine and Metals, inc., New York 7, New York 
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Six Uses of Friction Materials 
Show Many Service Conditions Possible 


® Friction materials, particularly those suitable for 
oil operation, must withstand many different combi- 
nations of end-service and environmental conditions. 
The photos show a number of varied applications 
and the materials required to satisfy them. Infor- 


mation and photos were supplied by Raybestos-Man- 
hattan, Inc. which manufactures a variety of friction 
materials. For detailed information on friction ma- 
terials, see “Selecting Friction Materials,” M/DE, 
Oct ’57, p 130 and Nov ’57, p 134. 


The design provides the strength to withstand 4000 rpm 
and makes it possible to operate within narrow clear- 
ances ranging from 0.007 to 0.010 in. while maintaining 
constant friction under all conditions, 


1 Aluminum marine transmission. Clutch facing 
(see closeup at right) must have a high coefficient of fric- 
tion in the presence of oil. The friction material is full 
metallic—0.015-in. sintered bronze on 0.070-in. steel plate. 


2 Automatic transmission. Friction material re- 
quires high static torque capacity, good durability, and 
resistance to high pressure, as well as resistance to the 
oils and fluids involved. This transmission (Fordomatic) 
is shown disassembled at the right to illustrate 1) grooved 
pattern of the semi-metallic transmission band which 
promotes oil flow and removes heat, and 2) semi-resilient 
clutch facing which is bonded to a steel core to provide 
a 1:1 ratio of static to dynamic friction. 
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3 Facing for jet aircraft shock strut shoes. High load stress must be 
borne by the friction material. Sintered bronze facing is used on these alumi- 
num shoes which operate against aluminum. Facing resists mud, tar and 
dust, has a stable coefficient of friction, and withstands 18,000 psi stress. 


§S Tractor steering brake. Friction material must hold heavy loads and 
control direction for turns and stopping. Full-molded dry process material 
above exhibits negligible fatigue at high temperatures under abusive condi- 


tions, has coefficient of 0.58. 


4 Clutch assembly of power 
lawn mower. Good friction coeffi- 
cients are essential in both dry (0.52 
for design above) and oil (0.08) ap- 
plications. These dry piate disks are 
resin-bonded, molded asbestos pro- 
viding high tensile strength and 
good heat dispersion. 


6 Clutch wheel of fishing traw!- 
er winch. Friction material like the 
woven asbestos above must take salt 
water spray and still maintain high 
coefficient of friction. High friction 
is necessary to avoid slippage when 
beveled rim is forced against inner 
ends of drums to turn winch. 





N. S. Savannah Has Rudder 
Bearing of Phenolic Laminate 


Although phenolic-cotton bearings 
have been used in previous ship 
designs, this application is unusual 
since the 21,840-ton Savannah is 


@ When the N. S. (Nuclear Ship) 
Savannah puts to sea it will be 
equipped with a rudder bearing 
made of phenolic-cotton laminate. 


faster than conventional merchant 
ships and the bearing will have to 
withstand greater stresses. 

The high compressive strength 
and resiliency of phenolic-cotton 
laminates are especially suited for 
this type of application. Further- 
more, since the material does not 
dry out or crack when stored out 
of water, it only has to be in- 
spected every three years even 
though the ship is dry-docked an- 
nually for other inspections. It 
also has an advantage over com- 
petitive materials (e.g., wood, rub- 
ber-and-brass) in that it can be 
fabricated in one piece. 

The phenolic -cotton bushing 
weighs 60 lb and is machined (see 
photo) from laminated tube (West- 
inghouse’s Micarta) to 26.5-in. 
length, 16-in. o.d. and 13.75-in. i.d. 





Three Prize-Winning Zinc Die Castings 


These parts won the first three awards in New Jersey Zine Co.’s recent 


contest. Lightweight design was an important consideration. 


Hi-fi speaker basket has the rigid- 
ity and dimensional stability needed 
to assure permanent centering of 
the speaker cone, magnetic pot as- 
sembly and other components, yet 
weighs only 2 lb, 12 oz. Nominal 
wall thickness is 0.040 to 0.050 in. 
Replacing several stampings with 
this one casting eliminated costly 
spinning, finishing and assembly op- 
erations. Designer: Bernard C. 
Sharp, University Loudspeakers, Inc. 


Conical disk is key to the speed 
changing device used on a combina- 
tion washer-dryer. Four such inter- 
changeable, interlocking disks are 
used in the device (one is cut away 
in photo to show how disks mate). 
The 7%-in. disk replaces steel stamp- 
ings and machined hubs, resulting in 
simplified assembly, lower tooling 
costs and a minimum of machining. 
Designer: Creighton E. Pool, Home 
Laundry Engineering, General Elec- 
tric Co. SECOND PRIZE. 





Adjustable coat-suit hanger con- 
sists primarily of three thin-wall 
zine die castings and hag two zinc 
die cast thumb screws. Spring clip, 
hook and nameplate are added. Size 
markings cast into face of main 
frame make accurate adjustment 
possible. Hanger is finished with 
colored baked enamel. Designer: 
J. W. Anderson, Jr., Monarch Gov- 
ernor Co. THIRD PRIZE. 


FIRST PRIZE. 





Carries 


Stainless Tubing 
Sodium Coolant in 
Nuclear Heat Exchanger 


@ The 18-ft long tube bundle shown at right is being 
checked for diameter in the nuclear “clean room” of 
Alco Products’ plant in Dunkirk, N. Y. The heat 
exchanger is one of three being built for the Enrico 
Fermi Power Plant near Detroit. 

Both tubing and tube sheets are made from Type 
304 stainless steel furnished by Allegheny Ludlum 
Steel Corp. 

An unusual feature of the tubing is the sine curve 
put into it by Alco (see left foreground of photo). 
This configuration accommodates thermal expansion. 
The tubing, which is 18 gage and has a % in. o.d., 
is bent cold. 

The heat exchangers are said to be the largest 
built to date for use with sodium; one completely 
assembled exchanger will weigh 130,000 Ib. Unlike 
most nuclear heat exchangers, this one is designed 
so that the tube bundle can be removed from its shell 
without cutting apart. 


MORE MATERIALS AT WORK 


Electrical heating unit 
Stainless cuts missile rejects 
Vinyl plastisol molds 
Titanium missile forging 
Huge earth satellite 


Vacuum cleaner uses 
deep drawn steel 





IMPERVIOUS 
ALUMINA OF 
MULLITE... 





Sizes .020 and larger! Lengths to 60”, | 
depending on diameter and body 
specification! Rods also available! 


Write for information today! 


tas IODA 


CERAMICS REFRACTORY PORCELAIN COMPANY 
et BEAVER FALLS . PENNSYLVANIA 


For more information, turn to Reader Service card, circle No. 347 
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Electrical Heating Unit 
Uses Glass, Graphite 


A method of heating by electricity 
without using a metal element has 
been developed by Hunting Mhoglas 
Ltd., Bedfordshire, England. 

According to Mhoglas, glass fiber 
is woven into a fabric with a fine net 
structure which is impregnated with 
resin-bonded graphite (of a particle 
size approaching colloidal). Busbars 
of sprayed zine or other metal are 
fixed at each end and connected to a 
power source. The electrical resist- 
ance of the graphite causes the unit 
to heat up to an even temperature 
over its entire surface. 

The heating system has these ad- 
vantages: safety, high convection 
efficiency and long life. Suggested 
applications include aircraft heating, 
de-misting windows, maintaining 
even temperatures in guided missiles, 
and heating rooms of homes (the 
units can be incorporated into deco- 
rative panels for use as either mov- 
able floor units or permanent wall 
panels). 


Switch to Stainless 
Cuts Missile Rejects 


The switch from a chromium- 
molybdenum alloy steel to a free 
machining stainless steel for a crit- 
ical missile part has resulted in 1) 
elimination of rejects, 2) an 80% 
increase in production, 3) a smaller 
number of manufacturing operations 
and 4) decreased costs. 

According to Carpenter Steel Co., 
the part was originally made by 


Missile part is now machined from 
416 stainless steel. 








From CIBA | EPOXY | Research... 











STEPPING STONES TO 
PROFITABLE PRODUCT DEVELOPMENT 





a ime 35 








Successful marketing starts with products 
that set the competitive pace. 
CIBA Epoxy Resins are helping to 
build such products in ever-widening fields 
through effective application of 
the unique combination of properties 
found in this remarkable engineering material 
pioneered and developed by CIBA. 
“The Epoxy Building Block” a new 
C [| B A ~ CIBA booklet presents all general property 
~ and application data in handy 
FIRST INEPOXIES cross-reference pages, and representative 
case histories demonstrate the opportunities 
trical components « floor and fOr New product development and 
pavement toppings: indus- present product improvement CIBA Epoxy 
trialand architecturalcoatings = Resins are making possible. Your copy may 
* taminating * tooling * Print be obtained without obligation by addressing 


ing inks + vinyl! stabilizers 


and many other applications. CIBA Products Corporation, Fair Lawn, N. J. 





For use in adhesives - elec- 


For more information, turn to Reader Service card, circle No. 407 
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HOW TO BEAT THE HEAT 


for strong high alloy 
requirements in the 
1,800° to 2,300° F range! 


DURALOY 


*Covered by U.S. Patents 


casting alloy 


Duraloy “HOM” isa special high nickel 
alloy developed to produce castings 
that meet high temperature 
requirements, especially when castings 
are subject to oxidizing atmospheres. 
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CURVES SHOWING HIGH TEMPERATURE CURVES SHOWING CREEP STRESS FOR CURVE SHOWING STRESS 
ORT. TIME TENSILE STRENGTH CREEP RATE OF 1% IN 10,000 HOURS AND TO RUPTURE AT 100 HOURS 
OF OURALOY-1OM RECOMMENDED DESIGN STRESS FOR OURALOY HOM 
FOR DURALOY-HOM 


Castings of DURALOY “HOM” are now 
being produced by our three methods: 
static, centrifugal and shell molded. 
Write today for additional information 
on this versatile new alloy. 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st St., New York 17, N. Y. 
CHICAGO OFFICE: 332 South Michigan Avenve 
DETROIT OFFICE: 23906 Woodward Avenve, 
Peasant Ridge, Mich. 


For more information, turn to Reader Service card, circle No. 368 
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Perfecting Service Co. from 1-in. 
round AISI 4130 heat treated steel 
having a tensile strength of 125,000- 
145,000 psi. The piece had to be 
worked on a turret lathe, then cad- 
mium plated. 

Machinability of the steel was so 
poor that fabricating, holding toler- 
ances, and finishing presented severe 
problems. The threads, which had 
to be machined to pre-plate toler- 
ances, came out far rougher than 
desired. And no matter how close 
pre-plate tolerances were held, ap- 
proximately 25% of every cadmium- 
plated lot had to be rejected. 

The problem was solved by switch- 
ing to AISI 416 stainless steel. 
Cadmium plating was replaced by 
passivating; production increased 
because of the steel’s better machin- 
ability; and rejects were completely 
eliminated. 


Vinyl Plastisol Molds 
Duplicate Stone Work 


Precise duplications of hand-carved 
stone work are now being inex- 
pensively mass produced in vinyl 
plastisol molds. 

According to B. F. Goodrich Chem- 
ical Co., colored or natural concrete 
can be cast in the molds to produce 
any number of inexpensive reproduc- 
tions for use in decorative building 
applications. 

Here’s how the molds are made: 
1) a stone pattern is hand carved; 
2) a sand mold is made from the 
pattern; 3) an aluminum master 
mold is cast with integral] stainless 


Concrete mix is shoveled into plas- 
tisol mold. 
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1OCHROME is a super-pure chromium metal, made by decomposition of 
chromium iodide. It contains no single metallic or gaseous impurity in 
quantities greater than 10 parts per million (0.001%). 


1OCHROME has displayed a higher degree of ductility compared to other 
so-called pure chromium metal. The improved ductility was attributed to 
the high degree of purity. 


1OCHROME will be useful in two areas: In the development of high 
chromium content super-alloys and ductile chromium base alloys.—It is 
generally accepted that increased chromium content will improve high 
temperature properties. 


fOCHROME makes it possible to add 5 to 10 percent more chromium to 
certain alloys without impairment of their fabricability or room tempera- 
ture ductility. 


CHROMALLIZING, a process for surface alloying refractory metals, 
superalloys and even ordinary steels, protects these metals at high 
temperatures. 


Write for illustrated bulletin MI 


hromalloy corporation 


450 Tarrytown Road * White Plains, New York 
White Plains 6-0020 


CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA 
PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 
Propellants, cartridge actuated devices, explosives and special chemicals. 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO. Quality gray iron castings. 
SINTERCAST DIVISION, YONKERS, N. Y. Machinable carbides & nuclear materials. 


For more information, turn to Reader Service card, circle No. 359 
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Duplicated design is removed ready 
for use. 


steel tubing (for heating and cool- 
ing) ; 4) the vinyl plastisol is poured 
into the preheated aluminum mold; 
and 5) after cooling, the vinyl mold 
is stripped from the aluminum mold 
ready for use. 

According to Precast Building 
Sections, Inc., concrete can be poured 
into the vinyl molds with no further 
preparation. In the case of very 
large pieces of stone work, however, 
the vinyl mold is backed with casting 
plaster to insure rigidity. 

Advantages of vinyl over previous- 
ly used wood include: considerably 
reduced cost; flexibility; and ability 
to produce surfaces that can dupli- 
cate almost any desired finish. In 
addition, an unlimited quantity cf 
vinyl molds can be made from the 
aluminum master. 


Titanium Forging May 
Increase Missile Range 


Thanks to the successful closed- 
die forging of large titanium motor 
casing closures (see accompanying 
photo), new missiles propelled by 
solid fuel should have either greater 
range or increased payload. 

According to Wyman-Gordon Co., 
the all-beta titanium forgings weigh 
441 Ib, have o.d.’s of 41 in., and 





Note minimum clean-up necessary 


between casting of this 6-tooth 


Custom shapes in continuous lengths: smn enounbiain Mibineian 


(iitustrated parts are 4” in diameter.) 


ASARCON. 
CONTINUOUS-CAST BRONZE CASTINGS 


Before you design or produce a copper base alloy part, 
investigate the economy and efficiency of Asarco con- 
tinuous casting. You can order the alloy and shape you 
need, in the exact lengths you need. Continuous Cast 
Asarcon Bronze alloys meet SAE, ASTM, and govern- 
ment specifications — but they are superior to the same 
alloys cast other ways, in hardness, yield, tensile and 
impact strength. In fact, you may be able to substitute 
an Asarcon Bronze for an aluminum or manganese 
bronze. Write for complete data to Continuous-Cast De- 
partment, American Smelting and Refining Company, 
Barber, N. J. or Whiting, Indiana. 

Immediately available from stock: ASARCON 773 BEAR- 
ING BRONZE (SAE 660) — 260 sizes of rods and tubes. 
Complete range of sizes from 42” to 9” diameters. Im- : ae 
mediately available from stock in 105” lengths, Special ia UOUS CAST DEPARTMENT 


shapes produced to order. 


ANVGWOD ONINIZ3Y ONY ONILISWS NYOIUSNY 


West Coast Distributor: Kingwell Bros., Ltd., 457 Minna Street, San Francisco, Calif. In Canada. 
Federated Metals Canada, Ltd., Toronto and Montréal. Distributors in many principal cities, 


For more information, turn to Reader Service card, circle No. 435 





Creating ? 


Leave the glass 
to Lancaster... 
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design flexibility in\glass 
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if your new design needs components of glass or plastic, you've come to the right place. Lancaster engi 
neers work with you in the brainstorming phase, then go off by themselves and produce. A few days later, 
you get designs and details on parts, production and costs. Result: mor tive planning, and a brighter 
future for your product. Write or phone Lancaster Glass Corporation, Lancaster 7, Ohio. OLive 3-0311 


For more information, turn to Reader Service card, circle No. 410 
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Forged titanium closure is raised 
from bed of 50,000-ton press. 


develop yield strengths of 180,000- 
200,000 psi, with 4-6% elongation. 
To achieve equivalent strength-to- 
density ratio in steel would require 
a part with a yield strength of 
290,000 psi. 


Huge Earth Satellite 
Made of Polyester Film 


The gigantic balloon-like satellite 
shown in the accompanying photo is 
similar to the satellite that recently 
soared over the East Coast in an 
experiment to determine whether 
earth satellites can be used to reflect 
communication signals. 

The 100-ft balloon consists of 
0.0005-in. thick polyester film coated 
with a thin aluminum reflecting sur- 
face. Polyester was selected because 
it is strong enough to withstand the 
strain of packing (the balloon is 


Du Pont 
Aluminum-coated polyester satel- 
lite will be used to reflect communi- 
cation signals, 





Did you ever hear of 


6 LB. CAST Nylon Parts? 


Not in this country...until NOW! 


Until NOW the costly molds and equally expen- 
sive equipment for molding nylon have restricted 
its application to large volume runs of extremely 
lightweight parts. 

Now Nylon Molded Products Corp., the prime 
source for quality nylon parts in America, intro- 
duces in America... 


NYLOCAST 


a licensed European process for casting nylon 
parts up to 6 pounds. With this exclusive method, 
heavy nylon castings are made practical through 
fractional tooling costs, lower running rates and 
short run requirements. 


This process makes use of higher viscosity nylon 
(said to have better physical properties) than can 
otherwise be used. Yet there is practically no 
limitation on cast-in inserts, threads, lugs, intri- 
cate shapes or varying thicknesses. 


So, if you have a problem in 

e Lubrication @ Machining 

e Corrosion ®@ Abrasion 
of intricate, massive parts, where the prop- 
erties of nylon may solve the problem, 
please contact us for help and advice on 


NYLOCAST 


an exclusive service of 
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folded into a 30-in.° package for 
loading aboard a rocket), the effects 
of rapid inflation, and the rigors of 
space travel at an altitude of about 
800-1000 miles. In addition, it can 
withstand wide temperature ex- 
tremes. 


Vacuum Cleaner Uses 
Deep Drawn Steel 


The excellent drawability of cold 
rolled steel sheet is said to play a 
crucial role in the production of 
Hoover Co.’s Constellation vacuum 
yet totti nam -1.1-7-V.¢-7.. "The t 

The top and bottom halves of the 
12%-in. dia spheres (see accompany- 
ing photo) are formed separately 
"GETS A BREAK”. with Miler in one-stroke operation. Stamped 

from 19-in., 22-gage blanks, the 
sphere halves are drawn to depths 
of 6.037 and 6.027 in. According to 
Hoover, “production would be vastly 
complicated, if not impossible, with- 
out the drawing qualities of cold 
rolled sheet.” 

Other advantages of cold rolled 
steel for this application are good 
surface finish, formability and non- 


Design engineers for a leading manufacturer of circuit aging characteristics. 


breakers specified phosphor bronze in the star spring 
of the circuit breaker shown here. Ordinary phosphor 
bronze was used in the development stage, but spring 
pressure wasn’t uniform, and breakers often failed to 
open under an electrical overload. 


Miller—whose specialty is phosphor bronze—experi- 
mented with various alloys and tempers for the phosphor 
bronze spring until they came up with the right material 
for the job. They specified Miller Grade A Phosphor 
Bronze—a material that met the rigid requirements for 
the job...was highly corrosion-resistant ...and was 


less expensive than the phosphor bronze originally used! 
Sphere halves are drawn in one 


Only specialists in phosphor bronze like Miller can get stroke. 
to the bottom of your application problems so quickly. ; 


ROLLING MILL 
DIVISION 
THE MILLER COMPANY 


MERIDEN, CONN. Jones & Levee Steel Corp. 
Completed units get final inspec- 


tion. 





++» WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE 
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You'll like Bethlehem bolts, too. 
They’re tops in quality. All 
sizes and types of carriage, lag, 
and machine bolts and nuts 
are available for quick delivery. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 417 
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DEPENDABLE VAC -A RC Steels 


... for applications requiring high ductility 
and tensile strength up to 285,000 psi. 





Where design demands uniform high strength, toughness and duc- 
tility at both low and elevated temperatures, Vac-Arc Steels more than 
meet the requirements. These steels—produced by Latrobe's consum- 
able electrode vacuum melting process—possess superior cleanliness, 
lower gas content, improved ingot structure and desirable longitudinal 
Property Mid-Radius | Center Area and transverse mechanical properties. 


Compare these data... 





TRANSVERSE TENSILE PROPERTIES 
8” square billet of VAC-ARC DYNAFLEX 








Tensile Strength (psi) 287,000 285,000 The following grades of Latrobe’s Vac-Arc steels are available in a 
Yield Strength se range of sizes and shapes: Pandex (Type A-286) for high temperature 
2% (psi) : ’ applications; MV-1 (Type M-50) and Regent (Type 52100) for critical 
bearing design; Dynaflex (Type H-11) for aircraft and missile compo- 

Elongation % ° s nents; AGT (SAE 9310) for carburized aircraft gears. 























Reduction of Area % 25 24 ; : 
Many grades of Vac-Arc steels are being produced to meet particular 


Literature available on all Vac-Arc grades application requirements. Send us your specifications or call your 
upon request ... Send today! nearest Latrobe representative for experienced technical assistance. 





skituly | 6M ATROBE STEEL COMPANY 


made ‘ LATROBE, PENNSYLVANIA 


in U.S.A. a Branch Offices and Steel Service Centers: 
BOSTON « BUFFALO + CHICAGO « CLEVELAND «+ DAYTON « DETROIT 


by 
Metalmatou HARTFORD + LOSANGELES «+ MIAMI * MILWAUKEE + NEW YORK 
PHILADELPHIA «+ PITTSBURGH +* SANLEANDRO «+ TOLEDO 
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continued from p 188 


Zinc-Rich Paints: Tests Prove 
Need for 95% Zinc a Myth 


by John R. Fisher, Jr., Vice President, Industrial Metal Protectives, Inc. 


Contrary to common belief, a high 
concentration of zinc pigment in 
zine-rich paints is not necessary to 
provide good corrosion protection. 

Although an excessive amount of 
metallic zinc (92 to 97%) increases 
the cost of the coating by as much 
as 100%, it actually fails to provide 


Editor’s Note: For a complete description 
of the types and properties of zinc-rich 
paints, see “Zinc-Rich Paints Protect Iron 
and Steel Parts,” M/DE, July °57, p 102. 


protection equal to that of a prop- 
erly formulated, less costly coating. 
Why high zinc content 
is not necessary 

The “95% zinc” fallacy stems 
from the fact that early zinc-rich 
paints had to use resin vehicles that 
were nonreactive. These resins in- 
cluded chlorinated rubber, vinyl and 
polystyrene, all of which have ex- 
tremely poor electrical conductivity. 
Thus, they had to be used with high 
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Clue to Hydrogen 
Embrittlement? 


The device shown here is be- 
ing used by scientists at Stan- 
ford Research Institute, Menlo 
Park, Calif. to study the reac- 
tion of hydrogen atoms with 
graphite. The research has 
yielded a ciue which may solve 
the problem of hydrogen em- 
brittlement. 

In the set-up shown above, a 
radio frequency discharge in the 
glass tube produces hydrogen 
atoms from hydrogen molecules. 
When pressure reaches 20 zu, the 





hydrogen atoms travel down the 
tube and impinge on a graphite 
disk. 

The reaction, which takes 
place at room temperature, has 
yielded such hydrocarbons as 
methane, acetylene and higher 
paraffins, These results have led 
to the following hypothesis on 
the mechanism of hydrogen em- 
brittlement: 

Hydrogen molecules are dis- 
sociated into atoms during ab- 
sorption, and these atoms are 
small enough to migrate into 
steel. Since it has been shown 
that hydrogen atoms react with 
carbon at room temperature, 
SRI assumes that such a reac- 
tion can take place in steel. 
Thus, methane, and possibly 
other hydrocarbons are formed 
in the interstitial spaces of steel. 
The molecules are too big to 
diffuse further, so they must 
remain in place, creating tre- 
mendous pressures. These pres- 
sures, combined with the re- 
moval of carbon atoms from the 
lattice position, cause hydrogen 
embrittlement, SRI believes. 


p———— SEE DEMONSTRATION AT~——— 











(Tire SELECTIVE 
WD PLatine 


fior ELECTRONIC 


Plating circuit contacts without 
dismantling electronic components. 


Quick Accurate Way to Plate: 


® Semi-Conductors. 
® Flexible Circuits. 


® On site field repair of Electronic 
Computer Contacts. 


Speeds Production in: 


® Automatic plating of Transistor Tabs. 
® Gold-plating on Aluminum. 
No-flux soldering on Aluminum and 
Stainless Steel. 


Plate selected areas rapidly without 
disassembling components. Dalic Pro- 
cess accurately controls thickness of 
deposits. Produces quality plating. 


No Immersion Tanks. 
Mobile Equipment. 
Plating equipment can be moved to 
the job. Quick, easy to use with Dalic 
hand-stylus, power pack, and the Dalic 


plating solutions. Mechanized produc- 
tion can be devised. 


Write for Descriptive Brochure. 


SIFCO metachEmicaL, Inc. 


935 East 63rd Street © Cleveland 3, Ohio 
A Subsidiary of 
The Steel Improvement & Forge Co, 


1 

Design Engineering Show 
Booth 320 — 4th Floor 

MARLANE DEVELOPMENT CO. 
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BBSM VACUUM VALVES 
say, “STOP” and “GO” and Mean It! 


























The new Series BBSM KINNEY Vacuum Valves form 
a reliable force of “Traffic Cops” for your Vacuum 
systems. In sizes 1”, 142”, 2” and 3”, these Bronze 
Bellows Sweat Fitted Valves are especially designed 
for Vacuum applications having soldered or brazed 
manifolding. They are of the globe type with non- 
rising stem, with positive isolation of rotating parts. 
The brass bellows is sealed to the seat disc and bon- 
net flange by static “O” rings of Buna N. 


Assembly of KINNEY BBSM Valves into the Vacuum 
system is supremely simple. Removal of stem, cover 
and bellows assembly as a unit from the body of the 
Valve is accomplished by unscrewing four cap 
screws — thus replacement of bellows is no problem. 
Each KINNEY BBSM Valve is mass spectrometer leak 
tested to assure vacuum tightness. 


KINNEY vacuum DIVISION 


THE NEW YORK AIR BRAKE COMPANY 





3523E WASHINGTON STREET + BOSTON 30 - MASS. 


concentrations of zinc to produce 
maximum electrical conductivity and 
galvanic protection. 

Actually, an excess of zinc loses 
its effectiveness very quickly. The 
pigment-binder ratio does not pro- 
vide a sufficient amount of binder to 
insulate the zinc from atmospheric 
attack. The resulting rapid oxida- 
tion and formation of zine carbonate 
lowers electrical conductivity, there- 
by reducing the protectiveness of the 
coating. The low binder content also 
reduces resistance to high humidity, 
flexing and impact, and tends to 
promote chipping and flaking. 

As a result of recent research and 
improved manufacturing it is now 
possible to use more durable resin 
vehicles requiring only 75 to 85% 
metallic zinc for maximum electrical 
conductivity and galvanic protection. 
Tests show superiority 
of lower zinc content 

In sea coast exposure tests, panels 
prepared with coatings of high zinc 
content in vehicles of chlorinated 
rubber, styrene and other materials, 
showed early failure. In contrast, 
panels with coatings containing 82% 
zinc have yet to show any signs of 
failure after 13 years of identical 
testing. Even after being scribed the 
panels showed no evidence of corro- 
sion. In fact, the scribed area healed 
completely, proving that galvanic 
action was continuous. 

In addition to exposure tests, the 
galvanic protection of zinc-rich coat- 
ings can be effectively predicted by 
measuring coating conductivity. An 
electrical conductivity test developed 
by the military pinpoints effective 
zine content. These tests show that 
the more durable resins require only 
75 to 85% zinc to produce maximum 
electrical conductivity and galvanic 
protection. 


How to Print, Form 
Videne Polyester Film 


WRITE FOR Please send me Bulletins 3421.1A and 3421.3 giving full 


fa Wa \helc information and prices on KINNEY BBSM Vacuum Valves. New information on how to print, 

BULLETIN tint, coat and form Videne polyester 

Name laminating film was given recently 

NO. S621.0A by C. W. Taylor of Goodyear Tire 

TODAY! ioe & Rubber Co.’s Vitel Products Div., 
§ Address Akron, Ohio. 

: Videne, introduced in the spring 


of 1958 (M/DE, May 58, p 141), 











: City Zone State 
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WHY NOT DESIGN THIS PART FOR POWDER METALLURGY, T00? 


For more information, circle No. 477 


Forget the folklore that metal powder parts must be restricted to simple design and 
light loads! 


Powder metallurgy has its limitations, of course, but its capabilities are far broader 
than any other single production technique. Just look at some of its advantages: You 
can obtain mechanical properties impossible with other techniques / many parts of 
complex design can be produced as integrated units while other methods might mean 
assembly of sub-parts / tolerances are close, surfaces smooth / and unit-cost-to-you 
is reduced because production is rapid, automatic, single-operation. 


Discuss your next “problem” part with a metal-powder compacts fabricator. He 
knows how to help you simplify design and cut costs. And he really knows his business 
if he specifies AMCO Non-Ferrous Metal Powders. 


AMCO DIVISION American Metal Climax, Inc. 


1270 Avenue of the Americas, New York 20, New York 





ah, 





SPECIAL SERVICES 
2 FOR DESIGNERS! 


3 


bd jervilul 
* 


— sample quantities 
produced 


Hand-made pre-production quickly and 
parts eliminate tooling nl 

costs ... save you time and economically! 
money. Consult I-S engin- 

eers for fast, economical 

service on your sample 

orders. Send drawings and | geryiuum 
specifications for COPPER 
quotations. SCREW 


After proving correct | MACHINE 
design in your Model Shop, | PRODUCTS 
return to I-S for produc- ° 

tion quantities. Supreme | Prototype and 


accuracy, uniformity and preductisn, ports 
: s i rom .020” to 
long endurance life is 1.00” ‘diameter. 


assured by I-S precision 
methods of manufacture. 


_.. INSTRUMENT 
SPECIALTIES 


= 
ee ™ €Co- inc vr) 
& 224 Bergen Bivd., Little Falls, N. J. me 


Telephone: CLifford 6-3500 


BA LS wir O 
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is a water-clear, unoriented, amor- 
phous, noncrystallizing thermoplastic 
material. 

Many printing methods suitable 

Taylor, who spoke at the 1959 
annual meeting of the Rubber and 
Plastics Div. of the American 
Society of Mechanical Engineers last 
December says Videne polyester film 
can be reverse printed by roto- 
gravure, silk screening, flexagraphic 
and other printing methods. It can 
be metallized in conventiona] vacuum 
metallizing equipment, and can be 
pigmented to produce a variety of 
colors. 

The polyester laminating film is 
compatible with rigid vinyls, papers, 
metal foils, and metal and wood 
surfaces, and can be laminated to 
these materials at temperatures of 
250 to 325 F. The film can be 
embossed immediately after lami- 
nating by cold embossing the 
hot film. 

Good for vacuum forming 

Taylor says Videne polyester film 
has excellent vacuum forming char- 
acteristics, and will extend to the 
limits of the substrate material. 


ASTM Tests Modified 


for Synthetic Papers 


The use of synthetic fibers in 
papermaking has necessitated the 
modification of several existing 
ASTM and TAPPI (Technical Assn. 
Paper & Pulp Industry) _ test 
methods and the incorporation of 
new methods to fully characterize 
these paperlike products. 

The tests, described by F. H. 
Koontz and J. K. Owens in a paper 
read at the 61st annual meeting of 
the American Society for Testing 
Materials, June ’59, are: 

Tear strength—The tongue tear 
test (ASTM D39-49) and the Elmen- 





DON'T MISS AN ISSUE — Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 

















© Desigu your seals aud goskils (ov 


100% GREATER TENSILE and TEAR STRENGTH 


vt “SILICOL*pusser seer 


REINFORCED WITH 
FIBRE GLASS 
OR NYLON FIBRE 











“SILICOL” SILICONE RUBBER 
“Silicol” Rubber Sheet thus strengthened pro- 


vides the extra “toughness” desired by design 
engineers for rubber components subject to Joon —< 
severe stress-strain forces ... PLUS resistance 

to temperature extremes, and the many other 

chemical and physical properties naturally in- 

herent in silicone rubber. “Silicol” reinforced 

sheet is available for custom compounding, so" 
molding, and die cutting by Colonial, and may 

also be obtained for die cutting and fabricating 

in your own plant. 


Whatever the requirement . . . electrical insula- 
tion, diaphragms, gaskets ...if high tear and 
tensile strength is required, reinforced “Silicol” 
can meet the most rigid specification. Send 
pertinent details and prints with your inquiry. 
Analysis and recommendations will be returned 
promptly, together with information on Colonial 
Rubber Co., and its ability to serve you quickly 
and economically. 








“names” @ Colonial ruper COMPANY 


IN NEW YORK, MAY 23-26 
BOOTH 934 706 Oakwood Street AXminster 6-9611 
RAVENNA, OHIO mee 


*Reg. T.M. Colonial Rubber Co. 
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Your ideas...our methods...give you 
reliable components at low cost 


BASIC SHELL 


LO. 3° TO 32" 
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*USED FOR INTEGRAL “BACK UP" IN WELDING SHELLS TOGETHER. 





























The drawings shown here give you a simple description of the 
way you can use basic Hackney shells to produce a variety of 
seamless, lightweight, strong, low-cost rocket motor cases, gas 
generator housings, control actuator pressure vessels and other 
missile components. 

The basic unit is a cold drawn, deep shell which has uniform wall 
thickness from top to bottom in ranges from .050” to .670”. I.D.’s 
vary from 3” to 32”. The length of the shell may be from 12 to 5 
times the diameter—or up to 110”, 

Head shapes—spherical, standard, ellipsoidal, flat or special. 
Open end shapes offer variety—straight cut, offset in, offset out, 
flanged out, flanged in, spun closed or thickened. Capacities begin 
at 1 quart—go as large as 100 gallons. Working pressures range 
from 100 to 6000 psi, depending upon diameter and wall thickness. 

For full details of our facilities and our methods of making com- 
ponents, write to the address below. 


Pressed Steel Tank Company (740% 


Manufacturer of Hackney Products Since 1902 


1442 S. 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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dorf tear test (ASTM D689-44) may 
be used to determine tear strength 
of paperlike products made from 
synthetic fibers. The tongue tear test 
has the advantage of producing 
stress-strain curves that can be used 
to study the structure of paper. 

Tensile strength — The _ short 
breaking times of existing methods 
for tensile strength determination of 
paper should not be used in testing 
synthetic fiber papers, according to 
Koontz and Owens. They recom- 
mend the use of an extensometer for 
the determination of elongation and 
tensile modulus; however, if the de- 
vice is not available they recommend 
a 6-in. or longer specimen (i.e., jaw 
separation). 

Chemical resistance—In the ab- 
sence of a standardized test for the 
chemical resistance of synthetic fibe 
papers, Koontz and Owens recom- 
mend the ASTM tentative method of 
test for resistance of plastics to 
chemical reagents (D543-56T). 

Dimensional stability—Moisture 
sensitivity or dimensional stability 
of synthetic fiber papers can be de- 
termined in accordance with ASTM 
D1270-53T. This test measures per- 
cent increase in length occurring 
with a 35% increase, from 15 to 
50%, in relative humidity. 


Microstructure Affects 
Wear of Bronze Gears 


Variations in the wear resistance 
of sand cast, leaded tin bronze gears 
used in a radar system prompted D. 
K. Fox of Westinghouse Electric 
Corp. to find the cause of this ab- 
normal behavior. Preliminary tests 


Sand cast leaded tin bronze helical 
gear used in a radar system. 





The Prime Mover Company, Engineers of the Prime Mover Company, Mus- 
7 catine, Iowa, demanded the most dependable steel 
manufacturer of materials , “ga . 
. , : bars available for six important parts of their 
handling equipment, says: transmission assembly. Here are some of the 
reasons they specified STRESSPROOF! 


Our “Prime Movers” You don’t have to heat treat srazesrncor! There's 
no heat treat distortion. 


give these 6 parts a STRESSPROOF is strong . . . 100,000 psi. 
terrific beating ...that’s It machines faster... at 83% the speed of B1112. 


It wears better without case hardening. . . re- 


why they’re made of placing .40 carbon alloy steels and other heat 
treated and alloy steels, such as 8640, 4140, 


LaSalle C1045, C1141, and C1137. 


It costs less than heat treated in-the-bar alloys. j 
STRESSPROOF 
STEEL BARS _ a 


yy. ————— et—t—Fr 


t Use this coupon to request technical bulletin announcing improvements in STRESSPROOF Steel Bars... with copper. 7] 


1418 150th Street 
La Salle STEEL CO. |! Hammond, Indiana 


Name 





Please send technical \e: Title 
bulletin ‘Today's 

Improved LaSalle Mee, Company 
STRESSPROOF Steel | Puiduass 


Bars...with Copper." 


Le a eae ey 
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Your parts last longer when they're 


SHENANGO CENTRIFUGAL CASTINGS 


Your machine parts, ferrous or non-ferrous, are subject to 
stress, strain and friction, day after day, year after year . . . so 
specify Shenango . . . and see what a difference this makes! 

Shenango’s centrifugal casting process insures longer life 
because of finer, more uniform, pressure-dense grain to begin 
with . . . free of inclusions, porosity, blowholes and other 
weakening defects. Then, far less machining is needed and 
your part is stronger . . . to last and last and Jast! 

Shenango’s modern and fully-equipped shops will supply 
you with ferrous or non-ferrous symmetrical parts in virtually 
any shape or size . . . rough, semi-machined or precision- 
finished to your most exacting specifications. For full details, 
write: Centrifugally Cast Products Division, The Shenango 
Furnace Company, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


COPPER, TIN, LEAD, ZINC BRONZES . ALUMINUM AND MANGANESE BRONZES 


MONEL METAL * NI-RESIST * MEEHANITE METAL «+ ALLOY IRONS 
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Acceptable casting as it appears 
under the microscope (500X). 


Defective casting as it appears 
under the microscope (500X). 


at the company’s Materials Labora- 
tories in East Pittsburgh, Pa. showed 
that microstructure had a decided 
effect on wear resistance. 
Variations in cooling cause 
differences in structure 

Fox says that microscopic exam- 
ination revealed a wide difference 
in structure between a gear rated 
acceptable and a gear rated defective 
by wear tests. Specifically: 

1. Most gears rated defective were 
severely cored and contained brittle 
constituents in the grain boundaries. 
This condition is usually caused by 
extremely fast cooling of the casting 
through the solidification tempera- 
ture range, according to Fox. 

2. Gears rated acceptable were less 
severely cored and tended to be homo- 
geneous. This condition is predom- 
inant in sand castings that cool at 
a relatively slow rate through the 
solidification temperature range. 
Annealing improves 
wear resistance 

Fox says a successful way to 
overcome these microscopic differ- 
ences is to anneal the casting for 
24 hr at 980 F, then water quench. 
According to Fox, this annealing 
treatment results in a marked homo- 


For more information, circle No. 418 > 
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WHAT ALSIMAG is ae 
The AlSiMag trade mark includes the “a 
' of technical ceramics available un 
any ‘agile source . _ backed by the mo: 


‘ onan % 
om manufacturing facilities in 


Tce well into its second half WHERE ALSIMAG IS USED 


+. in technical ceramics, AlSiMag ceramics are unexcelled in electronic and elec- 
century of leadership ' ost apt to get trical applications because of their superior dielectric 
this is the place you ore m at it properties, especially at elevated temperatures. They 
what you want, when you wa , have many mechanical and chemical applications. 


T TELLS You may choose compositions from this chart which have 
WHAT THE CHAR various combinations of these characteristics. Perma- 
The chart gives nently rigid. Chemically inert. Withstand high tempera- 
trica! characteristics OF tures. Hard (up to 9 on Mohs’ scale) and abrasion 
used AlSiMag compositions. nearing resistant. Non-magnetic. Will not rust, oxidize or cor- 
design production oF pure asing ' rode. Do not deteriorate with time. Metal-ceramic com- 
wong this chart valuable. it is completely binations can be accomplished. Materials are available 
wi 
factual and is of conven 





voriet 


inclusive cust 
the industry. 


principal physical and elec- 
of the most frequently 
lf your work in- 


ient file size. with expansion coefficients varying over a wide range. 
Precision tolerances can be maintained. The chart, sent 
on request, gives details, saves you valuable time. 


CHATTANOOGA 5, TENN. 


CORP O®@wT IO Ni 


For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local 
telephone directory): Bostor Newt t NA 7 a stele hielae Marla. . . . Tex e A ‘ 
New York: Ridgefie ~ e f . a i . a - ‘i m 


All other export 


“Who offers 


the most 
at the 





3 PLANTS 
To Serve You Better 


| tion stand the cost-cutting resources of modern one-stop 
| [ facilities . . . experienced craftsmen personally interested 
< in your satisfaction . . . and a big stock of standard tools 
and fixtures available for use on your job without charge. You often 
save up to 80% on tooling costs at Federal! Most parts deburred 
without cost. Send us your print or part today for an airmailed quota- 
tion. If time is short, ask for reply by phone or wire. To get the most 
at the right price, always contact Federal!” 


Let us send you Catalog No. 301 with money-saving stamping design tips! 


FEDERAL STAMPING COMPANY 


7352 Atoll Avenue 
No. Hollywood, California 


FEDERAL SHORT RUN STAMPING, INC. 


952 Lyell Avenue 
Rochester 6, New York 


FEDERAL TOOL & MFG. CO. 


3652 Alabama Avenue 
Minneapolis 16, Minnesota 
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genization of a defective gear. 
Other methods 

Another way to minimize micro- 
scopic differences in cast, leaded tin 
bronze gears is to use the centrifugal 
casting process with controlled cool- 
ing instead of sand casting. 

This method produces cast gears 
with good grain size, microstructural 
uniformity, and improved proper- 
ties. Tests show the centrifugally 
cast gears have good wear resist- 
ance. 

Powder metallurgy techniques also 
show promise of producing good 
leaded tin bronze helical gears. 


Oxygen Needed for 
Good Magnetic Alloys 


Present research on magnetic an- 
nealing at Bell Telephone Labora- 
tories, 463 West St., New York 14 
shows that more uniform magnetic 
alloys can be obtained by closely 
controlling the oxygen content of 
the alloys. 

The research, conducted by R. D. 
Heidenreich, R. D. Burbank and 
E. A. Nesbitt, is aimed at solving 
the mystery of magnetic annealing. 
The generally accepted theory for 
magnetic annealing is based on the 
short range ordering of metal atoms 
in a magnetic alloy. 

Oxygen content important 

Work at Bell Laboratories indi- 
cates that soft magnetic alloys of 
nickel-iron (Permalloy) and nickel- 
cobalt-iron (Perminvar) fail to re- 
spond to magnetic annealing (heat 
treatment in a strong magnetic 
field) when oxygen content of the 
alloys is lower than 14 ppm. 

The research shows that magnetic 
strength of the alloys varies little 
at oxygen contents between 14 and 
20 ppm. However, substantially 
greater amounts of oxygen may 
cause oxide formation in the alloys. 


Role of oxygen in 
magnetic annealing 

Although the mechanism by which 
oxygen causes this effect is not yet 
fully understood, Heidenreich and 
his associates theorize that the oxy- 
gen atoms deposit on the stacking 
plane of the crystal at certain ele- 
vated temperatures, resulting in a 
displacement or dislocation of the 





“National” and “Union Carbide” are 
registered trade-marks for products of 


Where will we get a 3 
high-temperature material 
with all these properties? 


MR. ENGINEER: HAVE YOU THOUGHT OF 


When design problems involve high tempera- 
tures, you can save time and money by 
including “National” graphite in the initial 
“specs.” Don’t wait until all other materials 
fail... start with this proved high tempera- 
ture material. 

Why? Because of some of these unique 
properties offered by “National” graphite: 
exceptional resistance to thermal shock... 
high heat transfer . . . low thermal expansion 
(1/6 that of steel) . .. no loss (actually in- 
creases) in strength to 4500 degrees F... 
no reaction with most molten metals and 
slags ...a good electrical conductor, yet low 


NATIONAL CARBON COMPANY FF 


“NATIONAL” 
GRAPHITE 


will do the job! 


enough to be used as a resistor. . . easy to 
machine to intricate shapes and close toler- 
ances. It is available in a wide range of grades 
and sizes — and is economical in price. 

Apply the unique property combinations 
of “National” graphite to your high tempera- 
ture design problems. Today, more and more 
design engineers are finding this material 
does the job efficiently at low overall costs. 

For details, write National Carbon Com- 
pany, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N. Y. In 
Canada: Union Carbide Canada Limited, 
Toronto. 
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165 Northfield Road . Bedford, Ohio 
Subsidiaries: Jasper Rubber Company 





“Comrades! You are assigned to steal 
secret formula for VITON* rubber parts 


had 


from Stalwart Rubber Company 


The news is out! Stalwart’s new Viton rubber parts offer unsur- 
passed resistance to oils, chemicals, fuels . . . at temperatures 
over 400° F.! These Viton parts are now in successful operation 
in all types of aircraft and missile applications as well as in the 
petroleum, chemical and appliance industries. Stalwart’s modern 
plants are now compounding, molding and extruding high- 
strength Viton parts to customer specifications for resistance to 
acids, bases, fuels, and solvents. Stalwart also fabricates rubber 
parts from Neoprene, Hypalon, Hycar, Buna N and other syn- 
thetic rubbers. Injection molded plastic parts are available from 
Stalwart’s Plastics Division. Write today for complete information. 


THE WORLD'S LARGEST PRODUCER OF SILICONE CUSTOM RUBBER PARTS 


RUBBER COMPANY your Stalwart 
Catalog 


TALWART Te ‘ yr . r Write for 


Warren Molded Plastics, Inc. x En ae DuPont Company 
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* Viton is a trademark of the 


next plane of atoms. When enough 
of these oxygen atoms are present, 
the alloy can be magnetically ori- 
ented by field heat treatment. 


Status of Aluminum 
Powder Metallurgy 


The powder metallurgy of alumi- 
num and aluminum alloys for the 
most part is still in its infancy, 
according to J. D. Shaw and W. V. 
Knopp of S-K-C Research Asso., 445 
5th Ave., Paterson 4, N. J. 

Reason: aluminum has a_ low 
melting point (1220 F) which makes 
it applicable to processes competitive 
with powder metallurgy techniques, 
such as die casting. 

Then too, aluminum powders tend 
to “cold weld” or adhere to steel 
surfaces with which they come in 
contact. This interferes with the 
formation and ejection of the com- 
pact. In addition, the presence of 
hard, abrasive aluminum oxide on 
the surface of the powders tends to 
score the surfaces of even the 
hardest die material, destroying the 
finish of the die. 

These factors are said to be major 
deterrents in the production of 
alumin powder parts. 


Need for better lubricants, 
coarser powders 

Shaw and Knopp suggest possible 
areas where aluminum powder 
metallurgy techniques might be 
improved: 

Lubricants: develop a_ suitable 
lubricant or method for applying 
a lubricant to the walls of dies in 
automatic compacting presses. 

Die lubricants such as suspen- 
sions of fatty acids, metallic soaps 
and oils can be used. But these 
lubricants are difficult to place on 
die walls and dry out between each 
operating cycle of an automatic 
press. 

Powders: develop coarser powders 
with good molding characteristics. 
Aluminum powders of relatively 
coarse size (60 to 100 mesh) have 
much less surface area and much 
less surface oxide than fine powders. 
With such powders, lubricants are 
not erased so quickly from the die, 
and the die remains lubricated 
during pressing and ejection. 


























VYEOLAC 


THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, RIGID 


Philco had a stiff list of requirements for the door liner of their 1960 refrigerator: 
resistance to Freon corrosion ... an easy-to-clean, hard, glossy surface... toughness 
at low temperatures and resistance to stain. CYCOLAC—the tough, hard, rigid ABS 
plastic from Borg-Warner met every requirement with resounding success! This is 
just one of many examples of how CYCOLAC is solving specific design 
problems for leading manufacturers such as Western Electric, Lionel, and 
Victor Adding Machine Company. It may solve one of your design problems, too. 


CYCOLAC Better in more ways than any other plastic Get the facts—write today! 


MARBON CHEMICAL vivision BORG-WARNER 


WASHINGTON } WEST VIRGINIA 
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Books 


Marine Design Manual for Fiber- 
glass Reinforced Plastics. Pre- 
pared by engineers of Gibbs & Cox, 
Inc. McGraw-Hill Book Co., Inc., 
New York. 1960. Cloth, 8% by 11 
in., 400 pp. Price $15 


This book gives sound engineering 
and design practices for the con- 
struction of fiberglass boats and 
other large structures. Subjects of 
the six chapters are: physical and 
mechanical properties of fiberglass 
laminates; behavior of laminates 
under load; molding methods; use of 
polyester and epoxy resins, inhibi- 
tors, catalysts and accelerators in 
fiberglass laminates; and methods, 
formulas and approaches to the de- 
sign of both isotropic and ortho- 
tropic laminates in tension, compres- 
sion and flexure. 

The book is well illustrated with 
photographs, tables and graphs. 


Acrylic Resins. M. B. Horn. Reinhold 
Publishing Corp., New York. 1960. Cloth, 
5 by 7% in., 190 pp. Price $4.50 

Discusses the chemistry of acrylic mono- 
mers and polymers, and the manufacture 
properties, fabrication and uses of cast acry- 
lies. The book also gives information on 
acrylic molding powders, emulsioms and solu- 
tion polymers. 


Materiais and Techniques for Electron 
Tubes. W. H. Kohl. Reinhold Publishing 
Corp., New York. 1960. Cloth, 6 by 9 in.. 
658 pp. Price $16.50 

Discusses composition, properties and be- 
havior of materials used in electron tubes. 
The book also gives information on methods 
for joining electron tube materials, such as 
brazing of metals, glass-to-metal sealing, 
and ceramic-to-metal sealing. 


Progress in Non-Destructive Testing: 
Vol. 1. Edited by E. G. Stanford and J. H. 
Fearon. Macmillan Co., New York. 1959 
Cloth, 6 by 10 in., 274 pp. Price $12 

The various papers deal with 1) recent 
developments in industrial radiography; 2) 
fluoroscopy and screen intensification proc- 
esses: 3) stress wave propagation as applied 
to the detection of flaws by ultrasonic in- 
pection: 4) electromagnetic methods of test- 
ing metals: 5) neutron radiography: 6) 
medical aspects of nondestructive testing: 
7) thermal conductivity as a nondestructive 
testing technique; 8) use of damping capac- 
ity for investigating the structure of solids; 
and 9) use of nuclear magnetic resonance 
for testing materials. 

The present volume is the first of an an- 
nual series of reviews on progress in non- 
destructive testing. 


1958 Minerals Yearbook: Metals and 
Minerals——Volume 1. Prepared by the 
staff of the Bureau of Mines, Div. of Min- 
erals. Superintendent of Documents, U. S. 
Government Printing Office, Washington, 

1959. Cloth, 6 by 9 in., 12388 pp. 


Cemented Carbides. P. Schwarzkopf and 

R. Kieffer. Macmillan Co., New York. 1960. 

Cloth, 6% by 9% in., 355 pp. Price $15 
Gives mechanical and chemical properties 
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Your J&L stainless steel distributor 
can serve you better because J&L 
serves him better, backing him with 
the full facilities of J&L’s Stainless and 
Strip Division. 

Your J&L distributor can reduce 
your costs by providing a complete 
range of pre-production services, and 
doing it economically! He can save 
you the capital investment required 
to maintain long term inventories; he 
can help you eliminate the costs of 
overhead connected with stocking, 
accounting, and the inevitable losses 
incurred through waste and obsoles- 
cence due to specification changes. 

Technical assistance in solving pro- 
duction problems is also available 
from your J&L distributor... when 
those problems are connected with an 
application using stainless steel, J&L’s 
own staff of technical specialists will 
promptly answer your distributor’s 
call for additional help. 

Even when advanced research is 
required you can call on your J&L dis- 
tributor in confidence. He will be 
happy to discuss your problem be- 
cause he knows he is backed by one of 
the world’s most respected teams of 
metallurgists—J&L’s own staff in lab- 
oratories at Detroit and the famous 
Graham Research Laboratories at 
Pittsburgh. 

Your J&L distributor is as near as 
your telephone. Call Western Union 
Operator 25 for the name of your J&L 
distributor of Consistent Quality 
stainless steel. 





J&l — a leading producer of stainiess stee/ 
and precision cold rolled strip stee/s 


STAINLESS 


| SHEET + STRIP + BAR * WIRE 


For more information, circle No. 476 
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UNBELIEVABLY CLOSE TOLERANCES 


on graphite jigs and fixtures 
... but Speer can hold them! 





Here are a few examples— 

Concentricity of drill holes to .0006 T.!.R. 
Drilled holes as small as .0O5 held to + .0005 
Depth of holes held to + .0O0OsS 

Obiong or “pork-chop”" type cavities—iength and 
width held to + .OO1, depth held to + .0005 


Combine Speer’s superb machining skill with the wonders of Speer 
Graphite itself and you have the perfect solution to many high-temperature 
problems. Graphite actually gets stronger as it gets hotter . . . does not 
warp ... will not split or break down under severe thermal shock. It is 
chemically inert and is not wet by molten metal or glass. Speer Graphite 
is the ideal material for many high-heat applications, such as transistor 
jigs, fusing positioners, honeycomb jigs, furnace fixtures, brazing jigs, 
glass-to-metal seals. 

BRING YOUR PROBLEMS TO SPEER! Years of experience in solving 
tough high-temperature forming and positioning problems with graphite, 
plus Speer’s unusual fabricating skill, provide hundreds of answers for the 
aircraft, electronics and powdered metals industries. Use THe Coupon... 
and get full information relating to your particular application problem. 


ee ee 


OPER Y2.. 2 oc menn re 


TELL ME MORE about Speer Graphite Jigs or Fixtures. This is my 
application 

Name- 

Company 


Address 





+ —— stained ta 


ee 
For more information, turn to Reader Service card, circle No. 337 
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of all cemented carbides in commercial pro- 
duction and those that are being produced 
in experimental quantities. Of special in- 
terest is a chapter on new oxide and boride 
cutting materials. The book also gives infor- 
mation on the use of cemented carbides as 
drawing dies, drilling and cutting tools, 
bullet cores, and wear resistant parts. 


1959 Compilation of ASTM Standards 
on Copper and Copper Alloys—8S-S. 
American Society for Testing Materials, 
Philadelphia. 1960. Cloth, 6 by 9 im., 720 
pp. Price $7.50 

Contains 187 standards of which 17 are 
new, revised or have had their status 
changed since the previous edition in 1957. 
The standards include methods of test, defi- 
nitions, specifications, classifications, and 
recommended practices applicable to copper 
and copper alloys, filler material, pipe, tubes, 
wire, rod, bar, shapes, die forgings, plate, 
sheet, strip and rolled bar. 


Metal Castings Buyers Directory: 1959- 
1961 Edition. American Foundrymen’s 
Society, Des Plaines, ill. 1959. Cloth, 8% 
by 11% in., 329 pp. Price $1 


Theory of Mechanical Vibration. Kin N. 
Tong. John Wiley & Sons, Inc., New York. 
1960. Cloth, 6 by 9 in., 360 pp. Price $9.75 


Digest of Literature on Dielectrics, Vol- 
ume 22. National Academy of Sciences, Na 
tional Research Council, Washington, D. C. 
1959. Publication No. 71%. Paper, 8% by 11 
in., 300 pp. Price $5 

Digest of literature published during 1958 
on dielectrics and dielectric phenomena. In- 
formation is given on instrumentation and 
measurements; rubber and plastics insulating 
materials; ferroelectric, piezoelectric and 
ferromagnetic materials; insulating films; 
ceramic insulation; and insulating liquids. 


Kinetics of High Temperature Processes. 
Edited by W. D. Kingery. John Wiley & 
Sons, Inc., New York. 1959. Cloth, 8 by 10 
in., 342 pp. Price $13. 

Subjects of the various papers given in 
this book include: 1) imperfections and 
diffusion in nonmetallics; 2) diffusion in 
liquids and liquid-solid reactions; 3) nuclea- 
tion and grain growth; 4) sintering and 
vitrification; 5) phase transformations; and 
6) solid and solid-gas reactions. 


Nuclear Fuel Elements. Edited by H. H 
Hausner and J. F. Schumar. Reinhold Pub- 
lishing Corp., New York. 1959. Cloth, 6 by 
9 in., 420 pp. Price $12.50 

Discusses metallic fuel elements made from 
uranium, thorium and plutonium; dispersion- 
type fuel elements; high temperature fuel 
elements; and the behavior of fuel elements 
under reactor operating conditions. Contains 
typical specifications for nuclear fuel ele- 
ments, and a bibliography of 494 references. 


How to Design and Buy Investment Cast- 
ings. Investment Casting Institute, Chicago. 
1959. Cloth, 6 by 9 in., 176 pp. Price $8.95 
Discusses the investment casting process, 
choice of alloys, vacuum metallurgy, and 
design and quality of investment castings. 
The book tells how to buy investment cast- 
ings, and gives ICI (Investment Casting 
Institute) specifications for casting alloys. 


Symposium on Electroless Nickel Plat- 
ing. ASTM Special Technical Publication 
No. 265. American Society for Testing Ma- 
terials, Philadelphia. 1960. Cloth, 6 by 9 in., 
70 pp. Price $2.50 

The nine papers given in this book are 
history of electroless plating; chemical reac- 
tions; characteristics of deposits; processing 
procedures; advantages and limitations; ap- 
plications; test methods for electroless nickel 


For more information, circle No. 491 > 





AY 


one of Du Pont's versatile 
engineering materials 


Revolutionary advance 
in rifle making... 


Remington Nylon 66 
of structural 
Du Pont ZYTEL’® 


Remington’s history-making design uses Du Pont ZYTEL 
nylon resin—here’s the first rifle ever to be made with a 
structural-nylon stock! 

ZYTEL is one of the toughest, most durable organic ma- 
terials known. The stock is chip-proof, waterproof, oilproof. 
ZYTEL nylon is light in weight, too . . . the new gunstocks 
have !/s the weight of wooden stocks with no loss in rugged- 
ness. Even when soaked in water, these stocks will not warp. 
There’s no need for lubrication. ZYTEL permits complete 
integration of stock, receiver and barrel . . . allows toler- 
ances that deliver the most trouble-free autoloading 22 
action ever known. The stability of ZYTEL makes it possible 
to use three-point micro-bedding of the barrel for match- 
rifle accuracy at moderate cost. ZYTEL is heat-resistant. 
Hours of steady firing have no effect on the stock. The 
moldability of ZYTEL insures perfect 16-to-the-inch check- 
ering. The colorability of ZYTEL ushers in a new era in 
stock design. The new Nylon 66 comes in two distinctive 
colors, Seneca green and Mohawk brown. 

The strength, durability, abrasion resistance, low-fric- 
tion properties of ZYTEL offer you many possibilities when 
you design a new product or component, or wish to sim- 
plify and update an existing product. On the following 
page are more examples to suggest profitable design im- 
provements for your products. 


NEW REMINGTON 22 is the 
first rifle with a structural- 
nylonstock. Madeof Du Pont 
ZYTEL nylon resin, the stock 
is light in weight and dura- 
ble under all field conditions. 


(Nylon 66 autoloading 22 
rifle manufactured by Rem- 
ington Arms Company,Inc., 
= Bridgeport 2, Connecticut.) 





Outstanding properties of ZYTEL 


Zytel 


vital to many improved designs 


ELECTRICAL LIMIT SWITCH made with 7 
parts of ZYTEL lasts at least 5 times as long 
as former switches made with metal or other 
plastic components. The low friction and 
wear of ZYTEL enabled parts to hold to 
required dimensions after 65,000,000 test 
cycles, and the high arc resistance of ZYTEL 
prevents arc tracking. (Limit switch is 
molded by Berea Plastics Co., Berea, Ohio, 
for R. B. Denison Mfg. Co., Bedford, Ohio.) 


COUNTER for instruments such as clocks 
and high-speed money counter uses drums, 
gears and other components molded of 
ZYTEL. Reasons: ZYTEL can be molded to 
close tolerances, and it offers the abrasion 
resistance and high fatigue endurance re- 
quired for long, trouble-free service. (Mold- 
ed by B & B Plastics, Inc., Oakville, Con- 
necticut, for Haydon Instrument Company, 
Waterbury, Connecticut.) 


In addition to excellent electrical properties and resistance 
to corrosion, the mechanical properties of ZYTEL nylon resins 
usually give longer wear, even when subject to abrasion, 


impact or temperature extremes. 

Du Pont ZYTEL may well help you save money by reduc- 
ing production costs and giving improved performance under 
adverse conditions. Find out how by filling out and sending 


in the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. A: 1 


Room 2507Z, Nemours Building, Wilmington 98, Delaware. 
I am interested in evaluating ZYTEL for the following use: , 





Name 


Alathon 





Position 





Company 


Street 





Zone 


State 





City 


in Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


y fee ee 


one of Du Pont's versatile 
engineering materials 


PIPE FITTINGS molded of ZYTEL are used 
to connect plastic pipe with plastic or 
metal pipe. Pressure grooving and 
threads are molded into complex hollow 
shapes. Toughness and resistance toc 
corrosion are typical of the properties 
you get with ZYTEL. (By Nylon Molded 
Products Corp., Garrettsville, Ohio.) 


POLYCHEMICALS DEPARTMENT 


MEG. us. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


nylon resins 


Delrin Lucite’ 





Which is the 


soating and plating solutions; patents; and MOST ECONOMICAL 
bibliography of references on electroless 7 

nickel plating. 

An Introduction to the Mechanics of 

Solids. Edited by S. H. Crandall and N. C. 

Dahl. McGraw-Hill Book Co., Ine., New 

York Cloth, 6 by 9 in., § pp. Price 


1959 5 

$8 

Information on mechanics of deformable 
bodies, forces and moments transmitted by for our desi n? 
slender members, stress and strain, stress y g 
strain temperature relations, torsion, stresses 
ind deflections due to bending, and stability 

equilibrium 


Isotope index: 4th Edition. Scientific 
Equipment Co., P. O. Box 19086, Indian- 
apolis 19, Ind. 1960 Price $ 

List of companies supplying stable and 


radioactive isotopes 


Reports 
SAND CASTINGS? CENTRIFUGAL CASTINGS? 


eeeerereeeeeeeeeeeeeeees Seeeeeeeeeeeeeeeeeeeeee 





Honeycomb sandwich design 
HONEYCOMB SANDWICH DESIGN. 1959. 
5 pp. Hexcel Products, Inc., 2332 
jth St., Berkeley, Calif. Price 50¢ 
(No. EB) 

Summary of sandwich design 
methods complete with formulas and 
“worked-out” examples for stress 
computations on typical sandwich EXTRUSIONS? 


structures. See eeeeeeeeeeeeeeeeeeseseseeese 


SHELL MOLDS? 


PvP? mt. 
fll 
| 

| | 


ROLLED SHEET and PLATE? 


Magnretostriction in cobalt MAGNETOSTRIC- 
TION IN COBALT AND COBALT ALLOYS. 1960. 
60 pp Cobalt Information Center, c/o 
Battelle Memorial Inat 0 King ive., 
Columbus 1, Ohio. 

More than 125 references to magneto- 
striction effects in cobalt and cobalt alloys 
are listed, covering technical literature from 
1874 through mid-1959 These references 
are accompanied by informative abstracts 
and tables. Forty-eight figures provide addi- 
tional data 


FABRICATIONS? 


Ceeeeeeeseseesesesee* seeeeees 


Properties of polyethylene PRorertTizs oF 

POLYETHYLENE AND RELATED PoLyMeERs. C. yr . " . 

Heller, S. Levinson and C. Nudelman, TRG, * Ampco’s one-source service will provide finished parts to your specifications. 

Ine. Apr '57. 54 pp. Available from Office 

of Technical Services, Dept. of Commerce, 

Washington 25, D.C Price $1.50 (PB You can get th il 

oe em all in an 
Properties of polyethylene, polystyrene, 


polyisobutylene and polymethylene, with em- 
phasis on their use in radiation shielding. 
Urethane cushioning MATERIALS, TECH- a 


NIQUES, AND ECONOMICS OF FOAMED-IN- 
PLACE POLYURETHANE CUSHIONING FoR PACK- 


acinc. S. Childers, Wright Air Develop- . . “a . 
's9. 35 pp. Available Your Ampco field engineer is not limited to a single copper-base 


ment Center. Apr 


from ice of Te ical Services, Dept. of - ie a “s 
Ooi wi chinpton #2, D.C. Pree $1 | alloy or a single form, in making recommendations. He can be 


Commerce, Washington 25, D. C. Price 


(PB 151881) completely impartial, because Ampco supplies them all. 


Discusses chemistry and aging character- 


istics of polyurethane foams, and foaming He helps you .. on “ that an oftée substantial, by 


methods. 

Research ResearcH HIGHLIGHTS OF THE NaA- making best use of (1) Ampco’s metallurgical know-how; (2) 
TIONAL BUREAU OF STANDARDS: ANNUAL , . } : j . * 

Ravent 1959. 169 an 1959. Superintendent Ampco’s extensive and production facilities; (3) new 
f Doe mts, U. S. Government Printing . 

Office, Washington 25, D.C. Price 55¢ (NBS techniques and equipment developed through Ampco research. 


Publication No. 229) Call in your Ampco field engineer. Write for } ll ti 


Gives information on a wide range of 
scientific studies performed on heat resistant 


materials, high purity nickel, aluminum, or- AMPCO METAL INC Dept. 10€, Milwaukee 46 
: “? ’ , Wis. 


ganic and fibrous materials, brass and tita- 


Also, the refinement of atomic stand- WEST COAST PLANT: BURBANK, CALIFORNIA e SOUTHWEST PLANT: GARLAND (DALLAS COUNTY), TEXAS 


nium, 


For more information, turn to Reader Service card, circle No. 444 
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Precision-Annealing 


cvs WIR Mi 


PHOSPHOR BRONZE 


> Oa o-oo ae | 
and formability 


re 
Close up shows how WRM precision- 
annealed spring temper phosphor 
bronze withstands severe bend. 


Close up of ordinary-annealed spring 


temper phosphor bronze shows surface & 


beginning to rupture at the bend. 


These photos will give 
you an idea of how Waterbury 
Rolling Mills precision-annealed 
phosphor bronze can improve your 
production. 


By a closely-controlled anneal prior to finishing, Waterbury 
produces spring-temper phosphor bronze with up to 3 times normal formability 
(elongation) plus higher fatigue life. The finer, more uniform grain structure 
produced by this process also improves surface finish and insures consistent 


production quality. 


Over 50 years of specialization enables WRM to produce 
phosphor bronze with special ability for your application. 


Send for this new, free, 60-page catalog 
of WRM facilities, abilities and metal specifications. 


ALSO NICKEL SILVER &£ OTHER COPPER ALLOYS 


© In Boston—CUnningham 6-7575 


For more information, turn to Reader Service card, circle No. 396 
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ards of length and frequency, establishment 
of a vibration pickup calibration service, and 
special measurements of the heat conductiv- 
ity of explosives and solid propellants. 


Stee! castings specifications British AND 
ForeicN SPEcIFICATIONS For Steet CASTINGS: 
Part I. 62 pp. 1959. British Steel Castings 
Research Asen., East Bank Rd., Sheffield 2, 
England. Price $7.50 


Technical publications InpEX or NACA 
TECHNICAL PwuBLIcCATIONS: JULY, 1957 To 
Serremper, 1958. National Aeronautics and 
Space Administration, Washington, D. C. 
1959. 345 pp. 

Gives chronological list of NACA (Na- 
tional Aeronautics and Space Administration ) 
reports under subject classification; list of 
reports declassified from July ‘57 through 
Sept. °58; alphabetical index to subject 
categories; and author index. 


Engineering filing systems Bis.icckari) 
on Fitrnc, CLASSIFICATION, AND INDEXING 
Systems For ENGINEERING OFFICES AND Li- 
BRARIES. 33 pp. 1960. Engineering Societies 
Library, 29 W. 39th St., New York 18. Price 
t2 (No. 14) 

Selected list of references to books, pamph- 
lets and magazine articles on filing, classi- 
fication and indexing. Information on hand- 
sorted punched card systems suitable for or- 
ganizing small collections of engineering 
books, notes, correspondence, abstracts, re- 
prints and manufacturers’ literature. 


Plastics industry P.astics: THe Srory or 
AN InpusTRY. Society of the Plastics Indus- 
try, Ine., 250 Park Ave., New York 17. 
14 pp. Price 30¢ 

Presents a brief overall picture of the 
entire plastics industry, touching on its his- 
tory, development, types of companies in- 
volved, types of plastics, manufacturing 
processes, and products made by them. 


Magnetism vs temperature THe Errecr 
or TEMPERATURE ON THE MAGNETIC PRoPER- 
TIES OF SiLicon-IRoN, CoBALT-IRON AND ALU- 
MInUM-IRnon Attoys. J. J. Clark and J. F. 
Fritz, Westinghouse Electric Corp. July '59. 

pp. Available from Office of Technical 
Services, Dept. of Commerce, Washington 
25, D. C. Price $1.50 (PB 161078) 

Normal magnetization curves at various 
temperatures, normal permeability versus 
magnetizing force, coercive force and re- 
sidual induction vs temperature, and total 
core loss at various inductions vs tempera- 
ture for silicon-iron, cobalt-iron and alumi- 
num-iron alloys. 


High temperature resistor Resistors. 
Frxep, UttTraA-Hich TEMPERATURE, RADIATION 
ResisTaNT. D. R. Silvertsen, P. R. Mallory 
& Co., Inc. July "59. 47 pp. Available from 
Office of Technical Services, Dept. of Com- 
merce, Washington 25, D. C. Price $1.25 
(PB 161081) 

Describes a 1-w resistor capable of oper- 
ating at extreme temperatures in nuclear 
radiation environments. 


Hot wire insulation Office of Technical 
Services, Dept. of Commerce, Washington 
95, D. C. 

Two reports on progress in developing a 
wire insulation capable of withstanding tem- 
peratures up to 1500 F. 

HiGH-TEMPERATURE INSULATION FOR WIRE: 
Part 2. J. N. Harris and J. D. Walton, 
Georgia Inst. of Technology. July "59. 40 
pp. Price $1.25 (PB 151944) 

HiIGH-TEMPERATURE ELECTRICAL INSULAT- 
ING INORGANIC COATINGS ON WIRE: Part 2. 
Cc. G. Bergeron and others, University of 
Illinois. June ’59. 55 pp. Price $1.50 (PB 
1519438) 











passenger safety, visibility by Swedlow... 
---now through “stretched acrylics’”’ windows on fast, new transports 


Swedlow stretched acrylics are making another important 
contribution to aviation. This time it’s passenger wincows 
for the world’s most advanced jet and turbo-prop transports. 

These windows are unique. They are the product of 


BOEING ANPPLANE CONVAIR Swediow’s unmatched skill in the stretching and optical 
canary refinishing of transparent glazing materials. 


They have high strength for safety and excellent visibility 


for passenger enjoyment. Though light in weight, they have 
toughness, craze resistance, and low notch sensitivity which 
meet rigid aviation standards. : 


Electra Optical refinishing, an exclusive new Swedlow process, subs 
CONVAIR AMEED stantially improves optical quality. Now in production, this 
wceafl Crnperation technique is solving the optical problems in transport aircraft. 
Write today for more information on visibility by Swedlow. 
Please refer to Department 18. 





---and new executive aircraft 
For more information, circle No. 463 
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Gulfstream 





SWEDLOW inc. /Los ANGELES 22, CALIFORNIA /YOUNGSTOWN ®. OHIO 





Discharge Valve 


SWITCH FROM 
SAND CASTINGS 
TO BRASS 
FORGED PARTS 


Division 


Here's why! Your component parts forged 
of Titan brass will outperform any you now 
buy as sand castings. No more costly re- 
jects due to blow holes and sand inclusions. 
Eliminate leakage and other product fail- 
ures. The twice-wrought metal in brass forg- 
ings has the inner toughness and density to 
give you new strength and workability. 
Thinner sections can be used. 


Tensile strength is almost double that of 
most sand castings. Closer tolerances, di- 
mensional uniformity of production lots, 
and superior finish unknown in sand cast- 
ings are routine in Titan forgings. For you 
this means faster chucking and better ma- 
chinability—threads can often be chased on 
the forging without preliminary forming. 
And you have less scrap and less finishing 
cost prior to plating. 


in a Titan forged part you get greater eye 
appeal to help sell your product. Look at 
the smooth surface of these forgings to see 
what we mean; each was once a rough sand- 
cast part. 


May we say more? Call your nearest Titan 
office for detailed information and a brass 
forging quote on your sand-cast parts. 


Titan 


METAL 
MANUFACTURING 
COMPANY 


OF CERRO DE PASCO CORPORATION 


Bellefonte, Pa. * Newark, Calif. 
Offices & Agencies in Principal Cities 


RODS © WIRE © FORGINGS e DIE CASTINGS » WELDING RODS 


45 Years of 


Quality Brass 


re 
Send for 32-page |@Q* DB 
Titan Forging Handbook ZO ae 
Write us on your q= 
letterhead Mae = | 


Sox? 


Main Valve Control 


Conduit Coupling 


Heat Exchanger Head 


SA 


Air Compressor Part 


Y 


Main Valve Seat 
| a , 


Storm Door Handle 


Lavatory Pop-up Plug 


For more information, turn to Reader Service card, circle No. 448 
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One-Coat Enameling 
Covered at Symposium 


Several interesting developments 
in one-coat enameling — including 
three new processes and a new in- 
expensive sheet material—were dis- 
cussed at the recent 21st annual 
Shop Practice Forum of the Porce- 
lain Enamel Institute. 

Technical details will be published 
in the June issue of M/DE. 


Special Courses Cover 
Engineering Materials 


Here is another report on special 
courses on engineering materials be- 
ing offered by leading universities 
and colleges: 


Pennsylvania State University—Elec- 
trical Contacts (June 5-10): theory 
and practice in electrical contacts, 
with emphasis on instrument and 
control contacts. 


Ohio State University—Principles 
of ‘Welding Engieering (June 13- 
2%): designed to” provide training 
equally applicable to the structural, 
piping, pressure vessel, nuclear, air- 
craft, automotive and many other 
fields. Will cover such things as 
properties of materials, metallurgy 
of steels and nonferrous metals, 
welding of steels and nonferrous 
metals, brazing and soldering, filler 
metals, distortion and _ residual 
stresses, testing of welds, welding 
design, new techniques, and prac- 
tically all of the better known weld- 
ing methods. 


Massachusetts Institute of Technol- 
ogy—Strength of Plastics and Glass 
(June 20-24): an examination of the 
similarities that appear to exist be- 
tween polymeric materials and glass 
insofar as strength and fracture are 
concerned. Specific topics include: 
fracture mechanisms; effects of 
time, temperature and composition; 
and effects of environment and phys- 
ical state. Fundamentals of Adhe- 
sion (June 27-July 1): physical, 
chemical, rheological and mechanical 
considerations in the choice of adhe- 
sive materials. Topics to be covered 
include solid surfaces, removal of 
weak boundary layers, wetting, ap- 
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The Interlox line was developed to give you a better, lower cost, \ 
easily controlled phosphate coating. Its exceptional cleaning 


ability combined with a radically different type of accelerator 
produces an even, fine grained, dense coating which locks your 
organic finish to the metal. 














Interlox eliminates streaks, stains, powdery deposits, and flash 
rusting, giving you the ultimate in appearance, adhesion and 
resistance to humidity and salt-spray. 


Additional cleaning power is easily obtained, when desired, by 
the addition of a low-cost detergent only, thus avoiding the 
danger of over-phosphatizing and the costly practice of adding 
complete phosphatizing compound when only cleaner is required. 


There is an Interlox product developed to meet your particular 
need whether spray or immersion type, single or multiple stage. 
Interlox baths are unusually long lived and require less 
additions and control. 


Licensed Manufacturers 
Alert Supply Co. Los Angeles, California 
Armalite Company, Ltd. Toronto, Canada 


ed\, 
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Peak performance, structural soundness, 
styling that “sells”... that’s design 
: know-how which gives you the margin over 
How United States your competitors. We measure that margin 


Testing Company helps for you at United States Testing Company 
...and often increase it. Take the case 


of the prototype vacuum cleaner sent in 


for a complete evaluation : 
Dirt disappeared like magic... 
impact resistance of the plastic parts 


proved very good...the metal 
case resisted impact and corrosion. 
So far...so good. 


Then we measured consumer acceptance, 
G 0 0) [) using a panel of housewives : 
Too heavy...too hard to maneuver... 
uncomfortably noisy...wrong color. 
But we had the solution. 
Our report to the client specified newer, 
lighter materials, sound deadening, and 
appealing colors. Retest of the improved 
model warranted production go-ahead. 
BETT ER Why not let United States Testing 
Company measure, and increase, 
the competitive margin of your product? 
Write or phone for details. 


3eater Speed 


Send for free bulletin 
describing our evaluation 
and R/D services 


United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 


BOSTON - BROWNSVILLE - DALLAS + DENVER + LOS ANGELES 
Branch Laboratories MEMPHIS * NEW YORK © PHILADELPHIA~ TULSA 
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plication of adhesives, tackiness, 
setting of adhesives, physical and 
chemical changes during setting, 
strength of joints, stress concentra- 
tions, and theory of adhesive joints. 


Previously announced 

New York University—Vacuum Met- 
allurgy (June 2-3). 

Pennsylvania State University—Ma- 
chinability (June 6-10); Design En- 
gineering (June 12-17). 

Boston College—Industrial Spectrog- 
raphy (July 18-29). 

Massachusetts Institute of Technol- 
ogy—Solidification of Metals (Aug 
22-26). 


AIME to Meet on 
High Speed Forming 


“New Developments in Metal- 
working” will be the theme of the 
14th New England Regional Con- 
ference sponsored by the Connecti- 
cut, Boston, Hudson-Mohawk Sec 
tion of the American Institute of 
Mining, Metallurgical and Petroleum 
Engineers. 

The Conference, set for May 26- 
27 at the Hotel Statler in Boston, 
will consist of three sessions: high 
speed forming, extrusion, and spe 
cial forming processes. Each session 
will be prefaced by a review of the 
theory involved. Following is a brief 
rundown of specific subjects to be 
covered : 

High speed forming: explosive 
forming, explosives for forming, and 
application of high energy rates to 
manufacturing techniques. 

Extrusion: composite extrusions, 
extrusion of metal powders, and 
precision cold extrusion. 

Special metalworking processes: 
looking ahead in forging, fabricat- 
ing processes to obtain special prop- 
erties, shear spinning, and future 
metal processing problems. 

A number of special exhibits and 
a plant tour have also been planned. 





SOURCES of most engineering mate- 
rials can be found in the third edi- 
tion of M/DE’s Materials Selector 
reference issue, published last Octo- 
ber. Properties of all materials are 
also given. 














Fabricator Reduces Punching Costs 
by Changing to Omega Tool Steel 


for hardnesses up to Rockwell C-59. 


This picture, taken at Dave Steel Co., 
Asheville, N. C., shows Bethlehem Omega 
tool steel punching a '%-in. diam hole in 
a structural angle about %¢-in. thick. The 
fabricator reported that the Omega per- 
formed as though the structural steel 
were so much butter. It produced thou- 
sands of clean, burr-free holes of uniform 
size, resulting in an 18 pet reduction in 
punching costs, as compared with the 
grade formerly used. 

Omega is our “super” grade of oil- 
hardening, shock-resisting tool steel. In 
addition to being a long-wearing grade, 


Omega offers maximum shock-resistance 


Omega tool steel can be quenched in 
oil at 1625 F. It also offers the advantage 
of water quenching from 1550 F. 

TYPICAL ANALYSIS 

Cc Mn Si Mo V 
0.60 060.700 Oo 18)=—04s«*+=2 
Besides its use in punches, Omega is also 
ideal for calking tools, beading tools, 
shear blades and chipping chisels—in 
fact, any severe service involving drastic 
and repeated impact. 

If you would like full details on Omega 
tool steel, get in touch with your Beth- 


lehem tool steel distributor. 


gETHTEHEN 
STFEL 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Pack Hardening Tools? 
Be Sure to Use 
a Thermocouple 


When pack hardening tools to reduce 
scaling and decarburization, it’s a good 
idea to place a thermocouple in the pack, 
against the tools, to check accurately the 
time the tools are at heat. Failure to do 
so may lead to trouble. 

For example, an experienced heat- 
treater pack hardened a large-diameter 
die ring made of Bethlehem Lehigh H 
tool steel. Then he checked the hardness. 
Imagine his surprise to find it was only 
Rockwell C-48. Puzzled, he checked the 
furnace pyrometer charts. They showed 
that the recommended heating cycle had 
been followed. But why such a low 
hardness ? 

A Bethlehem contact metallurgist sug- 
gested that the die ring be rehardened, 
and that a thermocouple be inserted in 
the pack against the ring. After this was 
done, and the eycle repeated, the hard- 
ness jumped to Rockwell C-60. It was 
noted that the time required to heat the 
tool was 50 pet greater than in the first 
cycle. Thus the heat-treater had proof 
that in the initial treatment, the die ring 
was not heated long enough to reach 
proper temperature, despite the fact that 
the furnace pyrometer apparently indi- 
eated the correct heating cycle. 


Upset-forged Discs Are Easy To Machine 


Bethlehem upset-forged discs, made of Cromo-WV 
(H-12) tool steel, are ideal for aluminum extru- 
sions tooling because of the basic 5 pct chrome 
analysis. They are also economical because of 
their easy machinability, and ease of heat-treat- 
ment. They’re made with exacting care, and are 
finished in ring dies to insure good section and 
sharp edges. Moreover, Cromo-WV has good 
resistance to washing and heat checking. 


For more information, turn to Reader Service card, circle No. 416 
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HIGH DENSITY 


POLYETHYLENE 


PROFIT PARADE 


New Plastic Cooling Tower Grids Last Longer—Cool Better 


Are you working on a new way to improve the perform- 
ance of your products? Grex high density polyethylene 
could be the best material for your application, just as it 
is for the superior cooling tower grids developed by Fluor 
Products Company. 

Fluor “Poly-Grid”’ takes the place of a wooden egg 
crate construction in film-type tower packing. As water 
cascades through this type of packing it is broken into a 
continuous film to permit evaporation and cooling. Effi- 
ciency is improved by increasing the surface area of the 
packing with thinner strips and more spaces between 
them. This principle is applied by “‘Poly-Grid” to provide 
more cooling per cubic foot than any other packing. 

The grids molded of Grex are designed for use in water 
cooling systems contaminated by chemicals. This Grace 


plastic is impervious to corrosive action of most chem- 
icals. The grids utilize the strength and rigidity of Grex 
in moldings that cover an area of up to 9 square feet. 
They are light in weight. Compared to wooden tower 
packing, they require far less maintenance and are much 
more durable. As Fluor engineers put it, “‘Poly-Grid”’ 
can be considered to have a longer service life than any 
other cooling tower fill material now in use. 

Find out more about high density polyethylene for im- 
proved products in your field by calling in the experts. 
Grace has the production facilities, technical service and 
experience to help put your products in the Grex profit 
parade. Everyone says we're easy to do business with. 


Grex is the trademark for W. R. Grace & Co.'s Polyolefins. 


w.r.GRACE «co. 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 


For more information, turn to Reader Service card, circle No. 506 
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GRACE 
TECHNICAL 
CORNER 


How do chemicals affect Grex? 


From the standpoint of resistance to 
chemical attack, high density polyethy- 
lene is perhaps the most versatile plastic 
available today for consumer and indus- 
trial products. Grex withstands stain- 
ing, embrittlement, permeation, soften- 
ing and distortion when exposed to 
many different liquids and gases nor- 
mally harmful to other materials. A key 
reason why Fluor chose Grex for “*Poly- 
Grid” is the fact that it cannot be 
damaged by such chemicals as hydro- 
carbons present in industrial water cool- 
ing systems. Similar problems have been 
solved for a wide range of other prod- 
ucts by specifying this plastic. Here are 
a few examples. 

Industrial chemicals. Five-gallon car- 
boys for shipment of virtually all cor- 
rosive alkalies and acids are made of 
high density polyethylene. 

Agricultural chemicals. A fertilizer 
spreader for home gardeners and a fit- 
ting for an agricultural sprayer are 
made of Grex to withstand attack of 
agricultural chemicals. 

Salt water. Marine rope, a fishing 
tackle box and a marine battery case 
are made of high density polyethylene 
to withstand harmful effects of sodium 
chloride and other chemicals in salt 
water. 

Petroleum products. A jerry can blow 
molded of high density polyethylene is 
unaffected by most petroleum products. 

Chlorine. The valve for a home swim- 
ming pool chlorine pump utilizes Grex 
to resist corrosion. 

Get more details. Send for the new 
Grace Technical Service Bulletin, No. 
104, ““Chemical Resistance of Grex.” 
And rememberthat Grace is ready and 
willing to provide technical assistance 
for your high density polyethylene pro- 
jects. Bring us into your picture soon. 

Technical Service Department 

W. R. Grace & Co., Clifton, N, J. 








(cont'd from p 20) 


New Glasses Pass Infrared, 
Conduct Electricity, Absorb Water 


Corning Glass Works, Corning, 
N. Y. has introduced a variety of 
new glass products. They are 1) a 
new glass with good infrared trans- 
mission characteristics, 2) two new 
glasses designed for use as the di- 
electric material in electrolumines- 
cent devices, 3) moisture-absorbing 
glass disks, and 4) a line of clear 
sealing glasses. 


1. Infrared transmission glass 

Code 9752 is the name given to 
Corning’s new infrared transmission 
glass. It is designed for use in 
guided missiles and optical instru- 
ments. 

A 2-u thickness of the glass will 
transmit 77% of the infrared at a 
4.0-n wavelength and 38% at a 5.5-u 
wavelength. The developer says the 
glass has no transmission loss at 
4.02 and only 13% transmission 
loss at 5.54 when exposed to a tem- 
perature of 1100 F. 

The glass is said to have good 
electrical properties and excellent 
weathering characteristics. In a 
durability test, no appreciable trans- 
mittance loss was found in 24 days at 
95% RH with temperature cycling 
twice daily between 77 and 150 F. 

The glass is available in hollow 
shapes and flat pieces. Domes 7 in. 
in dia (see photo) can be automatic- 
ally pressed, and larger sizes can be 
made on order. KEY NO. 613 


2. Electroluminescent glasses 

The two new electroluminescent 
glasses were developed as a phos- 
phor-containing medium. They are 
formulated to provide chemical com- 
patibility with electroluminescent 
phosphors and to match thermal ex- 
pansion values of glass and ceramic 
substrates. 

The glasses are usually supplied 
as 400-mesh powder, but are also 
available in the form of a frit. The 
powder or frit is mixed with phos- 
phors and applied to a substrate by 
silk screening, spraying or similar 
methods. The vehicle is then re- 
moved by heat treatment, and the 
electroluminescent layer sealed to 
the substrate by firing at 1100 to 
1200 F. 


Dome window of new glass is said 
to make possible the detection of rel- 
atively low temperature targets by 
“heat-seeking” missiles. Flat piece in 
background, measuring 12 in. square 
by % in. thick, is recommended for 
use in optical instruments. 


Code 1970 glass can be sealed to 
substrate materials with thermal ex- 
pansion coefficients ranging between 
47 and 52 X 10° per °F. 

Code 1971 glass is tailored to match 
the thermal expansion coefficient of 
Fotoceram substrates and other ma- 
terials with linear expansion in the 
range of 58 to 63 X 10° per °F. 
Fotoceram is a high temperature, 
opaque glass-ceramic that is chem- 
ically machinable. KEY NO. 614 


3. Mboisture-absorbing giass 

The moisture-absorbing glass, sup- 
plied in the form of disks, is de- 
signed for use in semiconductor en- 
closures. The material is a porous 
96% silica glass. 

Corning says the disks, called 
moisture getters, are available with 
or without holes, in thicknesses of 
0.030 in. or more. 

Getters are placed in semiconduc- 
tor enclosures because of the ten- 
dency of such devices to become less 
efficient in the presence of moisture. 
The porous glass used in the getter 
contains billions of submicroscopic 
holes that have an average diameter 
of about 40 angstrom units. 

KEY NO. 635 
(continued on p 210) 
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WIRE CLOTH PARTS 


PROPERTIES OF CODE 9752 
INFRARED TRANSMISSION GLASS 





MECHANICAL PROPERTIES 
Density, Ib/cu ft 0.163 
Young's Modulus, 10 psi 8.74 
Shear Modulus, 10° psi 3.80 
Mod of Rupture (abraded), psi 5520 
Poisson's Ratio 0.15 
Knoop Hardness (100 gm) 530 


THERMAL PROPERTIES 
t | Coef of Ther Exp (32-575 F), 
per °F 48.1 x 107 


Specific Heat (77- 1200 F), Btu/Ib/°F 0.14 
Service Temp, F 
Normal 260 
Extreme 1100 
Strain Point, F 1170 
Annealing Point, F 1225 
Softening Point, F 1445 


ELECTRICAL PROPERTIES 
Dielectric Constant (10° cps) 
77 F 
1380 F 
Loss Factor 
77 F 
1380 F 
Volume Resistivity, ohm- -cm 
4380 F 








4. Clear sealing glasses 
Clearform is the name of Corn- 
ing’s new clear sealing sintered 
Wire cloth parts fabricated to your order glasses. Glass-to-metal seals made 


. = f with these materials can be readily 
are a Newark specialty. One division of our | checked for quality by observing the 


company is fully equipped and staffed to | seal through the glass. 

The clear glasses are made by 
to manufacture any part you pressing small glass particles to 
shape, and then firing the piece at 
high temperatures. The particles are 
‘ . : . consolidated by fusion into a non- 

We also offer an engineering service to assist porous, vacuum-tight structure. 
According to Corning, Clearform 
can be produced in a variety of close 
Ours is a ‘‘one-stop”’ service . . . we deliver tolerance shapes that retain the 
thermal endurance, corrosion resist- 
ance and dielectric strength of the 


specifications. Send for our Fabricated Parts Catalog. parent glass. KEY NO. 615 


need with a wire cloth insert. 


you in design or redesign of your parts. 


complete parts guaranteed to meet your 


Parts Aluminized by 
oni Cold Spraying, Heating 
NEWARK Pa A ES beget tg 
‘or eetet ts Ry @ Aluminized metal parts for high 
f ACCURACY Og Ste ire 0 temperature service are being turned 
= out by a new process in which an 


C oO M PA NY | aluminum coating is applied cold 





by means of mechanical spray equip- 
351 Verona Avenue, Newark 4, New Jersey 


ment, then “furnace-bonded” to the 
Design Engineering Show-Booth No. 2233 
For more information, turn to Reader Service card, circle No. 462 
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ROLL FORMED PRODUCTS 


For more information, turn to Reader Service card, circle No. 468 
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p0wder 


W NN Ne metallurgy 


part bace metal at. high temperatures in 
a controlled atmosphere. 


CUT CosTSs The method is said to produce 
aluminized parts with good resist- 
ance to oxidation, corrosion, abrasion 

9SO0O% and erosion. 


The process is in operation at the 
Stainless Processing Div. of Wall 
Colmonoy Corp., 19345 John R. St., 
Tremendous savings and performance Detroit 3. The company says the 
advantages resulted when Dixon process can be used to aluminize 400 
Sintaloy Engineers, in collaboration ; series stainless steels, all carbon 
with AMP’s engineers redesigned c steels, austenitic stainless steels, and 
their original electrical connector for . a variety of alloy steels. 
transmission cables. The powder EV NO. 616 
metal insert, which made the redesign 
possible, was cited by the judges of 
M/DE’s Awards Competition for the Large PVC Parts 
Best Use of Materials in Product Large, rigid PVC (polyvinyl 
Design for: chloride) plastics products are being 


@ Reducing cable splicing time from i. produced by a new technique that 

30 minutes to six, is said to overcome one of the major 
: problems in processing rigid PVC— 
Cutting metal insert costs by 90%, namely degradation of the material. 


@ Cutting rejects in fabrication, Degradation is said to cause low 
@ Reducing connector size by one- tensile strength and poor resistance 
: to acids. 
third, The process was developed by 
9 Increasing service life. 





2 


i 


ep, 
xX 


A 


General American Transportation 
Corp., Plastics Div., 185 S. LaSalle 
St., Chicago 3. Details as to how 
it works have not been revealed. 
However, laboratory tests reportedly 
show that large, rigid PVC products 
made by the process have high 
tensile strength and good resistance 
to 93% sulfuric acid. KEY NO. 617 


iN, 


es 


x 


Twice Size 


_— 
— ae 


~~ 
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AMP, Inc.’s experience is just one of the many cases which 
make Dixon Sintaloy Powder Metallurgy Services well Steel-Bonded Carbide 
worth investigating. It will cost you nothing to review i 
the possibilities of powder metallurgy for your products. Can Be Machined 
Without obligation, Dixon Sintaloy Engineers are prepared A ace abilities  « i Co 
to work with you and your engineering staff in surveying mented carbides, known as Ferro- 
your present parts and assisting you in their evaluation Tie and produced by powder metal- 
for adaption to this mass production and cost reducing lurgy techniques, has been an- 
process. The free illustrated brochure gives you further nounced by Sintercast Div. of 
facts and design data. Write for it today. Chromalloy Corp., 132 Woodworth 
‘ Ave., Yonkers 2, N. Y. 
An? tans a Biche mena A moat The new product, called Ferro-Tic 
‘ S, is a machinable grade of stainless 
Visit us at Design Engineering Show — Booth 2102 steel-bonded titanium carbide made 
by powder metallurgy techniques. 
Two grades are available with 
Rockwell hardnesses of C45 and C55, 
respectively. The softer of the two, 
Ferro-Tic S45, can be machined 
with any single or multiple point 
cutting tool. Ferro-Tic S55 can only 
be sawed, turned or drilled; milling 








For more information, turn to Reader Service card, circle No. 530 
212 « MATERIALS IN DESIGN ENGINEERING 





8 ways to use versatile 


BoFORM EPOXY PELLETS 


Developed to overcome the measuring and handling draw- resistant application! Variations of cure temperature, color, 
backs of liquid epoxy, E-FORM EPOXY PELLETS are non- flow and viscosity, heat dissipation, thermal expansion, 
toxic, dry, easy-to-handle units that can be provided in the physical and adhesive strength, flexibility, etc., are available 
exact size, shape, volume and formulation required for toraise production efficiency, save time, cut rejects drastic- 
any insulating, adhesive, chemical resistant or flame- ally and raise the standard of component performance. 


Here are 8 ways to use versatile E-FORM EPOXY PELLETS in your plant now: 


ENCAPSULATE 


E-FORM 
PELLET 


COMPONENT 


E-CASE 


CURED 
PELLET 


- COMPONENT 


_— E-FORM Py 
_-E-FORM 


PELLET 
E-CASE PELLET 


OR CAN SSSSEY 
COMPONENT BEFORE ~ SLEEVE 


Rif 


“wot IMPREGNATE END SEAL 


_ CURED — 
PELLET c. PELLE 


E-FORM 
PELLET 


WELD LINE 


COMPONENT 


CURED 
PELLET 














For complete 
technical data on 


any or all of these 
techniques, write to RUGGEDIZE 
A DIVISION OF JOSEPH WALDMAN & SONS 


ee 3 207 ODS Tom B 


137 Coit Street, Irvington, New Jersey 
ESsex 5-6000 


AFTER 
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Reactors by Autocleve Engineers, Erie, Pa. 


Continental ''O”’ Rings 











Help Put Satellites in Orbit 


Almost as dramatic as the thrust of 
a satellite into outer space is the 
technique used to fabricate the 
nose cone of the missile. These nose 
cones, made either of powdered 
metals or refractory materials, are 
being compacted in 12” I.D. pres- 
sure vessels under hydrostatic 
pressure of 75,000 P.S.I. Imagine 
the problem involved in sealing a ves- 
sél against such terrific pressure! 
Yet THAT is the problem solved 
by this Continental “O” Ring. Ob- 
viously an ordinary ‘“O” Ring 
would not do. The job called for a 
special compound with molecular 
formation so precise that separa- 
tion or micro-leakage just could 
not occur. Continental developed 
the compound that meets this rigid 
test. What’s more, the elasticity of 
the rubber refuses permanent set 
and thus permits re-use of the ring. 


This unusual rubber problem 
typifies the complete engineering 
service available to you here at 
Continental. Whether you need 
molded or extruded rubber parts, 
consult with us while your new 
products are still on the board. Let us 
suggest how you might save both 
tooling and material costs—and 
get a better product for the job. 


Hydrostatic Pressing (see diagram). 

A technique for producing uniform 
compaction and grain structure to ob- 
tain super hardness and impact resist- 
ance in critical components. A steel 
forming-mandrel is coated with a re- 
fractory material, placed in a rubber bag 
and suspended in pressure vessel. Pres- 
sure is applied until required density is 
attained. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


Maher acwvemtn in PP OBL Lf 
engineered ly CONTINENTAL 


CONTINENTAL RUBBER WORKS - 


1985 LIBERTY ST 


* ERIE 6 + PENNSYLVANIA 
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Machinable carbide is available 
in a variety of shapes and sizes. 


or tapping is not recommended. 
Both grades can be ground, and can 
be joined to other metals by welding 
or brazing. 
Potential applications 

The material is recommended for 
valves and valve seats in the food 
and chemical processing industries; 
for knives and choppers where 
cleanliness and corrosion resistance 
are required; and for pump seals, 
homogenizing valves, nozzles, gages, 
high temperature bearings, forming 
tools, and other items where cast 
cobalt-base alloys or tungsten car- 
bides might normally be used. 


Available forms 

Blanks of the two grades are sup- 
plied in rectangular form in sizes 
up to 1 by 2 by 7 in. Round bars 
up to 2 in. o.d. by 6 in. long or 6 in. 
o.d. by 2 in. long are also available. 
The producer says other shapes and 
sizes can be produced on special 
order. (For more information on 
carbide-base materials, see M/DE, 
Feb ’59, p 79.) KEY NO. 618 


Soft Silicone Rubber 
Is Resilient at 450 F 


A soft silicone rubber compound 
with a Shore A Durometer hardness 
of 10 does not harden or become 
brittle after heat aging at tempera- 
tures up to 450 F. Prior silicone 
rubber compounds in this hardness 
range exhibited poor compression 
set and hardened during high tem- 
perature oven aging tests. 

The new compound, a product of 
Edenville Plastics, Inc., Mountain- 





Dolphin Submersible Pump, 
one of a complete line of 
4” and 6” pumps made by 
THE TAIT MANUFACTUR- 
ING COMPANY, Dayton, 
Ohio. Arrow points to the 
upper body shell made of 
Revere seamless leaded 
brass tubing. Hand holds 
the diffuser casing mode 
of Revere Brass Strip and 
used inside pump. 


Revere helps “fit the metal to the job” 


AND A PUMP MANUFACTURER FABRICATES 
SUPERIOR PARTS WITH GREATER EASE...INCREASES TOOL LIFE 


An important part of the submersible pumps made by Tait Manu- 
facturing Company is the brass diffuser casing you see above. This 
part had formerly been made of ferrous metal. While satisfactory 
as a pump part it was difficult to work and draw . . . at the same time 
tool life was short. 

One of Revere’s Technical Advisors was asked to study the 
problem. Revere Cartridge Brass Strip of a certain temper was 
recommended, samples submitted, and, after extensive tests, was 
approved. The customer has found that not only does the diffuser 
casing, made of Revere Brass, perform well in the pump, but it 
also has superior drawing properties, is more easily worked, and tool 
life has been substantially increased. 

This meticulous attention to “fitting the metal to the job” also 
resulted in Tait Manufacturing Company's specifying Revere seam- 
less leaded brass tubing for the upper body shell of its submersible 
pumps. Here the application called for extremely close straightness 
and roundness control which meant special attention to detail on the 
part of the Revere mills. 

Why not put the extensive knowledge of Revere’s T.A. Service to 
work for you? With the wide variety of metals at your disposal, per- 
haps Revere can help you select the one best suited for the job, with 
a resultant saving of money while improving product quality. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices; 230 Park Avenue, New York 17;N.Y. , 
_ = t vod 


Mills: Reme, N. Y.; Baltimore, Md.; Chicago and Clinton, IL; Detroit, 
Mich.; Los Angeles, Riverside and Santa Ana, Calif; New Bedford, 
Mass.; Brooklyn, N. ¥.; Newport, Ark.; Fort Calhoun, Neb. 

Sales Offices in Principal Cities, Distributors Everywhere. 


For more information, turn to Reader Service card, circle No. 436 





Add New Spatkle 
10 YOUR Product! 


SELF-ADHERING 
MIRROSRITE 
 METALIZED 

MYLAR* 


LOOKS AND LASTS LIKE METAL! 


untiess ways that yot 
>» MIRRO BRITE metalize 
and at little 
from a large. assortment 
olors in plain or embossed 
patterns with pressure sensitive 
aanesive Dacking 


MIRRO- a 


availab 
tinuous 
, 


sheet 


\COATING! 


PRODUCTS, INC. 


1 DEPT. IMIDE 101 W. FOREST AVE. ENGLEWOOD, wed 


§ PIONEERS in METALLIZED MATERIALS! § 


r Manufacturers of Mirro-Brite “Mylar,” 
Acetate, Polystyrene and Butyrate. 


See us at booth #2013 Design Engineering Show 


For more information, circle No. 350 
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PROPERTIES OF SOFT SILICONE RUBBER 





ORIGINAL PROPERTIES 
Tensile Strength, psi 525 
Elongation, % 625 
Hardness (Shore A) 10 
Compression Set (70 hr at 300 F), % 29 


AFTER HEAT AGING 
Hardness Change (Shore A), % 
70 Hr at 350 F 
24 Hr at 450 F 





side Rd., Warwick 2, N. Y., is rec- 
ommended for use as gaskets in air- 
craft parts. The material is supplied 
in sheets 14 by 21 in., in thicknesses 
from 1/32 to % in. The compound 
can also be supplied in molded or 
die-cut shapes. KEY NO. 619 


Solder-Clad Metal 
Makes Brazing Easier 


Metal strips clad with hard solders 
for use in brazing operations are 
available from Metals & Controls 
Div., General Plate Products Group, 
Texas Instruments Inc., 34 Forest 
St., Attleboro, Mass. 

A big advantage of the clad strip 
is that it eliminates the need for the 
separate fabrication of small pieces 
of solder which are usually used in 
conventional brazing operations. 
Other advantages: the clad strip 
decreases the number of surfaces to 
be cleaned and fluxed, and it insures 
uniform wetting of surfaces to be 
joined. 

Wide choice of materials 

Silver solders available in clad 
form include all the usual alloys 
with copper, zinc, tin, cadmium, 
nickel, manganese, phosphorus and 
lead. Noble metal solder alloys for 
all types of gold, platinum or palla- 
dium brazing are also available. 
Special solder alloys can be produced 
for specific new applications, accord- 
ing to the producer. 

The solders can be clad on one or 
both sides of any base or precious 
metal strip. Base metals frequently 
used are copper and copper alloys, 
nickel and nickel alloys, carbon 
steels, and stainless steels. 

Many sizes, ratios available 

Composites other than stainless 
steels can be supplied up to 0.50 in. 


ENGINEERING 
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Alumina Ceramics 
Replace Expensive 
Metals for 
Vital Pump Parts 


The destructive twins—corro- 
sion and abrasion—have led pump 
designers to use Coors High 
Strength Alumina Ceramics for 
the vital parts of pumps, such as 
plungers, cylinder liners, seal 
faces in mechanical shaft seals, 
shaft protection sleeves, and ball 
check valves. 

Perhaps your abrasive and 
corrosive problems can be solved 
economically with Coors Ceramics. 
We shall be glad to help you— just 
write us at Golden or contact one 
of our regional sales managers. 


REGIONAL SALES MANAGERS 
William S. Smith, Jr 
EM 6-8129— Redwood City, Calif 
Midwest John E. Marozeck 
FR 2-7100— Chicago, Ill. 
Donald Dobbins 
GL 4-9638 — Canton, Ohio 
John J. McManus 
MA 7-3996— Manhasset, N.Y. 
Warren G. McDonald 
FR 4-0663 — Schenectady, N. Y 
Kenneth R. Lundy 
DA 7-5716— Dallas, Texas 
William H. Ramsey 
UN 4-6369 — Houston, Texas 


us 


COORS PORCELAIN 
COMPANY 


600 Ninth St.. Golden. Colorado 


West Coast 


Central 

East Coast 
New England 
Southwest 


Oil Field Industry 


Design Show Booth 1108 
For more information, circle No. 389 





WAUKESHA 


Visit US AT THE 
DESIGN SHOW 
BOOTH NUMBER 834 


Wi, OMpsily 


Dept. F-7, Waukesha, Wisconsin 


created alloys for critical 


casting requirements... 


In less than a decade, Waukesha Foundry Company has cre- 
ated 5 corrosion-resistant, non-galling alloys. 


Space vehicles, ships on and beneath the sea, nuclear reactors 
. .. Waukesha is presently serving these areas where precision 
engineered castings are an absolute requirement. 


Waukesha provides quality “Spectrometer” control with each 
heat, pilot plant facilities, sand, shell, ceramic-type moldings, 


and a metallurgical staff with an impressive history in “cre- 
ated metals’. 


From the blueprint to the finished casting, cousult Waukesha. 


For more information, turn to Reader Service card, circle No. 507 
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BY FELTERS 


PROVIDES DEPENDABLE, 
LOW-COST PARTS FOR 


ELECTRIC 


Seals .. . wicks . . . lubricators ... washers .. . gaskets — are all 
vital electric motor parts that benefit from Felt by Felters. 

A special Felters’ “Engineered Fabrication” processes felt to spe- 
cific thickness, density, hardness, and resiliency; and provides special 
characteristics such as absorption, stiffness, water repellency and 
flameproofing. 

And, new felt and plastic laminates, called PlastiFelts, use syn- 
thetics such as Nylon, Teflon, Hycar and rubber to provide an even 
wider range of application, plus greatly improved performance. 

These are some of the many electric motor applications where 
Felt by Felters offers both a low-cost and high performance mate- 

rial for non-metallic parts. 


Felt seal inserted around shaft open- 
ing retains grease and keeps out for- 
eign matter. 


This self-oiler uses a felt wick, bear- 
ing against the shaft under spring pres- 
sure, for constant lubrication. 


This is a thrust washer designed for 
double duty as a lubricator by the use 
of a felt ring and lubricating notches. 





Lifetime bearing lubrication is pos- 
sible by selection of correct SAE grade, 
and designing into sealed bearing. 


Feiters' “Engineered Fabrication” 
makes it possible to specify felt shapes 
for a complete motor and shaft lubri- 
cating system, combining reservoirs, 
and wicking, and directing oil flow to all 
required areas. 


To get the most out of Felt, send 
for the Felters Design Book — a com- 
plete digest on properties and appli- 
cations. Write, today. 


} 


— Ask for FELT from... 


te F ELTER S~. 


220 SOUTH STREET 
BOSTON 11, MASSACHUSETTS 


Pioneer Producers of Felt and-Synthetic Non-Woven Fabrics mo. « 
For more information, turn to Reader Service card, circle No. 400 
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thick by 20 in. wide. Solder-clad 
stainless steel is available up to 
0.062 in. thick by 10-12 in. wide. 
Cladding ratios range from 5:95 to 
70:30 for single-clad material and 
from 5:90:5 to 35:30:35 for double- 
clad material. 

Solder-clad tubing, and solder-clad 
and solder-cored wire, are also avail- 
able. KEY NO. 620 


Irradiated Polyethylene 
for Shrink Packaging 


Irradiation is being used by the 
Cryovac Div. of W. R. Grace & Co. 
to produce a low cost polyethylene 
packaging film with high shrink 
energy. The new film is called Cryo- 
vac Type L, 

Uses related to price 

The company, located at 3 Han- 
over Square, New York 4, says the 
irradiated film is especially suited 
for packaging fruits and vegetables, 
meat and poultry, and bakery and 
confectionary products. It is also 
expected to be used for standard 
overwrap packaging of many other 
consumer products in clear, skin- 
tight packages. 

In the course of test marketing, 
more than a million pounds have 
been sold for packaging meat and 
poultry products at a price of 3¢ per 
1000 sq in. of 1-mil film. This price 
is comparable to those of other pack- 


Polyethylene film that has been 
irradiated by an electron beam gen- 
erator has high shrink energy. 











WHAT'S NEWS IN RUBBER 


> 


am Cec 
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Flat bed body which generally transports solid cargo is quickly 


converted to a liquid 


— 


. 


earrier ... with a SEALDTANK* 


ENJAY BUTYL 


Converts trucks to liquid carriers in minutes! 


Enjay Butyl is used by the United States Rubber Company for 
“Sealdtanks” carrying up to 4,200 gallons. Sealdtanks are tube-like 
containers that can be rolled into compact units and stored on the truck 
when it returns with dry cargo. Note rolled Sealdtank at rear. Why was 
Enjay Butyl chosen for Sealdtanks? Because its excellent resistance to 
many chemicals, its remarkable toughness as well as all-weather resis- 


tance make it a most practical container for transporting various liquids. 
*Trademark, U.S. Rubber Co. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 

15 West 51st Street, New York 19, N.Y. 

Akron « Boston « Charlotte * Chicago « Detroit * Los Angeles * New Orleans « Tulsa 


Versatile Butyl may well help im- 
prove the performance of your own 
products. Complete information and 
expert technical advice is available 
to you from Enjay. 


BUTYL 


For more information, turn to Reader Service card, circle No. 454 
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KOPP GLASS 
ENGINEERING SERVICE 


PROPERTIES OF CRYOVAC TYPE L FILM 


PHYSICAL PROPERTIES 

Specific Gravity 0.92 
Water Absorption (24 hr), %....... Nil 
Water Vapor Permeability 

(100 F, 90% RH) 

gm/24 hr/100 sq in 0.6-0.7 
Haze, %.... 0.8-1.2 
Gloss (Photovolt) at 70-Deg 

Angle, % , 103 
Flammability Slow burning 


MECHANICAL PROPERTIES 
Tensile Strength, psi 
Elongation, %...... 60-90 
Bursting Strength (Mullen), psi... 35-45 


ELECTRICAL PROPERTIES 
Dielectric Constant 
Volume Resistivity, ohm-cm 108 
Loss Factor. . 0.00015-0.0005 


aging films for similar applications: 
2.7 to 3.3¢ for cellophane, 4¢ for 
saran, and 4.36¢ for Videne poly- 
ester. On the same basis, regular 
polyethylene film sells for 2.7 to 3.3¢. 
How film is made 

From a purely chemical stand- 
point, the film is said to be identical 
with conventional polyethylene being 
used on all types of food products. 
According to the producer, electron 
bombardment does not make the film 
radioactive. 

To produce the new packaging 
material, polyethylene film is ex- 
truded into tape and passed under 
an electron beam generator. The 
high energy source causes the ma- 
terial to become crosslinked. In 
crosslinking polyethylene, hydrogen 
atoms are knocked off the polymer 
chains leaving active free radicals 
which join to form a three-dimen- 
sional network of carbon-to-carbon 
bonds. The displaced atoms are re- 
moved in the form of a gas. (For 
more information on the electron 
bombardment of polyethylene, see 
Materials & Methods, Sept 54, p 91.) 

Irradiation increases’ strength 
more than 500% and makes it pos- 
sible to stretch the material in both 
directions more than 200%. After 
stretching, the film can be slit to 
size for any packaging application. 
Irradiated film has 
high shrink energy 

The stretching process, known as 
biaxial orientation, imparts to the 
film one of its most dramatic char- 


For more information, turn to Reader Service card, circle No. 513 
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Now get these 2 glass-sealing economies 
with T oq a E¢ [oO * The only commercial vacuum melted glass 
sealing alloy available...No price increase. 


Therlo matches such commercially hard glasses as Corn- 


Therlo—now a commercially vacuum melted alloy made 
only by Driver-Harris—is such a metallurgically cleaner 
metal that it has greater ductility and a better surface than 
any other alloy used for the same glass-to-metal sealing 
applications. 

For this reason it is more easily formed into desired 
shapes and increases die life 25-50% between sharpen- 
ings. And Therlo produces a permanent vacuum tight seal 
with negligible leakers on the production line. 


*T.M. Reg. US. Pat. OF. 


ing #7052 and #7040 in expansivity from 80° C to the 
annealing point. In every case where Therlo has been 
specified the resulting reduction in rejects both in fabrica- 
tion and glass-sealing production have cut production 
costs impressively. 

Therlo is one of four D-H alloys developed for glass-to- 
metal sealing of both hard and soft glass in most every 
sealing operation. For more information write to 


DRIVER-HARRIS COMPANY , 


HARRISON 30, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville e 
MAKERS OF THE MOST 


COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL 


Distributors: ANGUS-CAMPBELL, INC., Los Angeles, San Francisco 


J. M. TULL METAL & SUPPLY CO., INC., Atlanta 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario 


ELECTRONIC, AND HEAT-TREATING INDUSTRIES 


For more information, turn to Reader Service card, circle No. 478 
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For almost every 
hardness testing requirement 


There’s a Wilson “Rockwell” 

instrument to do the job ee 
acteristics—high shrink’ energy. 

When exposed to hot air or hot 


Wilson “Rockwell” Hardness Test- Wilson ‘‘Brale” water at 180 F, the film imme- 
one cam: ap mae your qremeste Diamond Penetrators diately shrinks (by 20%) and will 


better, stronger, longer lasting. : > . 
They give neltabie eed pom a give Perfect Readings continue to shrink equally in all 
directions as the temperature is in- 


production line, in laboratories, in A perfect diamond pen- ellie . : 
tool rooms, and in inspection de- etrator is essential to creased until it returns to its orig- 
partments. They’re as easy to use accurate testing. Only inal size. 
as a center punch, as durable as a flawless diamonds are According to Grace, “No other 
machine tool, as sensitive and ao used with Wilson film has ever been manufactured 
curate asa precision balance. That's “Brale” penetrators. that shrinks to such an extent or 
why Wilson “Rockwell” is recog- Each diamond is cut to 
nized as the world’s standard of an exact shape. Micro- 
hardness testing accuracy. scopic inspection and a Other irradiated products 
comparator check of each dia- Irradiation is also being used by 
Wette for Catalog RT-58. mond—one by one—assure you General Electric Co. and Anchor 
It gives complete details on of accurate hardness testing Plastics Co. to produce heat resist- 
the full line of Wilson hard- every time. ant polyethylene parts (see Mate- 
ness testing equipment. rials & Methods, Feb ’55, p 104). 
= : GE offers an irradiated polyethy 
lene tape known as Irrathene 101. 
Anchor Plastics Co. offers irradi- 
ated polyethylene tubing, rods and 
other extruded shapes, as well as 
custom fabricated items made from 
polyethylene extrusions that have 
been irradiated. KEY NO. 621 


with such energy.” 








Gasket Material Used 
under High Pressures 


A new gasketing material for 
high pressure applications in auto- 
mobile transmissions, rear axles and 
gasoline engines has been developed 

by Spaulding Fibre Co., Inc., 310 
“ROCKWELL” Wheeler St., Tonawanda, N. Y. The 
ix cena tales j | material, called No. 88, is resistant 


AUTOMATIC—semi and fully automatic 
modeis for automatically tested 
pieces at rates to 1,000 pieces per 


WILSON "ROCKWELL’ 
HARDNESS TESTERS << 


Wilson Mechanical Instrument Division | from the homogeneous dispersion of 
American Chain & Cable Company, inc. a synthetic rubber latex in the base 
230-E Park Avenue, New York 17, New York : material. 


For more information, turn to Reader Service card, circle No. 414 
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TYPICAL ELECTRIC BLANKET. 
This is a HITCO “form-fitting” 
Blanket used to contro! tem- 
perature of hydrogen peroxide 
tank. 


CUTAWAY VIEW. Shows Heat- 
ing Element of HITCO Electric 
Blanket—sealed between 
cover and inner cover. 

















HONEYCOMB PANEL BRAZ- 
ING. New HITCO Electric 
Blanket brazing technique pro- 
vides faster, more reliable 
means of fabricating honey- 
comb structures. 


INDUSTRIAL ELECTRIC HEAT- 
ING ELEMENTS. HITCO Elec- 
tric Heating Elements can be 
provided for a variety of 
industrial uses where a con- 
trolled thermal environment is 
required. 


Controlled Thermal Environment prior to launch is vital to the flight success of a multi-million © Write for Products 
Bulletin No. PB 7-4. 


dollar missile. In many other industries, controlled heat is just as important Our Engineers will be 
r 
: . . : ; ‘ glad to consult with you 
Hrrco Electric Blankets are designed to prov ide safe, reliable control of t« mperatures in a W ide without obligation, : 


range from —65° to +2200°F. Hirco R&D is now developing electric blankets which will be — 41h rmagg 
: ; ; sianRet and Fiectric 
capable of controlling ultra-high temperatures beyond the 2200°F range. Element needs. 
Hirco Engineers are capable of designing and manufacturing a complete Electrical Blanket 
System to meet your required environment. Such a system would include custom-designed blanket, 


connectors, thermostats and complete electrical controls. Call or write us today! 


| 
3 


¢ REpublic 3-9161 


H. 1. THOMPSON FIBER GLASS CO. 1733 Cordova Street « Los Angeles 7, Calif. 


Write Or CALL YOUR NEAREST HITCO REPRESENTATIVE: EASTERN: | kK rcle, Cheshire, Co 2 Fred W. Muhlenfeld, 6659 Loch 
} ad, § 12. M VAlley § * MIDWEST: Bu 1 "\ t t t ndianapolis 22, Indiana, WA t 5-8685 © SOUTHWEST: Marshall Morris, 
WAlnut 4-8679 © NORTHWEST: J. L. Larsen, 575 akiawn Place, Seattle, Washington, PArkway 5-9311 © WESTERN: Bob Meeker, 


nia, WHitecliff 8-2471 © CANADIAN PLANT: THE H. 1. THOMPSON CO. OF CANADA LTD., 60 Johnston Street, Guelph, Ontario, TAylor 2-6630 
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MAY, 1960 * 223 





Are Small Precision Metal Parts 
Getting In Your Hair? 


If you need precision in small metal parts you can get it from 
Torrington — plus exactly the right finish, temper and hardness 
required for your needs. Moreover, Torrington can produce such 
parts at high speed and a remarkably economical cost. We are the 
leading specialist in this field — with the specialized skills, engineer- 
ing experience and facilities to save you money. If you have small 
parts to be manufactured in large quantities why not let Torrington 
solve your entire problem. Use the coupon below to get prompt action. 


h precision SPECIAL METAL PARTS 





TORRINGTON COMPANY Torrington, Conn. 


| The Torrington Company, Speciaities Division 
777 Fieid Street, Torrington, Conn. 


Z Piease send me literature on Torrington Small Parts. 
( 90 ) ; s Please have your representative contact us. 
~~" 





{ —=| Name Title 


Company 








Address. 
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to aromatic fuels and hot oils. It has 
high tensile strength in both machine 
and cross-machine directions. 

The gasketing material is a rag 
paper stock impregnated with an 
SBR synthetic rubber latex. The 
latex, which is added to the rag 
paper stock by a beater addition 
technique, is said to give the mate- 
rial uniform compressibility. The 
latex is also said to permit easy re- 
lease of gaskets without damage 
after long confinement under high 
pressures, 

Graphite coatings normally used 
with conventional gaskets are not re- 
quired with the new gasketing ma- 
terial, according to the developer. 

KEY NO. 622 


Cold Work Die Steel 
Is Abrasion Resistant 


Latrobe Steel Co., Latrobe, Pa. 
has developed a new cold work die 
steel for use in brick mold, shot blast 
and ceramic tile liners, and for long 
run blanking and forming dies. 

Designated as BR-3 die steel, the 
material is said to contain higher 
percentages of carbon and vanadium 
than any other cold work die steel. 
A typical analysis shows 2.80% car- 
bon, 5.25% chromium, 4.50% vana- 
dium and balance iron. The hard, 
abrasion resistant vanadium carbides 
that result provide long life. 

KEY NO. 623 


Compounds Added to 
RTV Silicone List 


New compounds added to the 
growing list of RTV silicone rubbers 
include a one-component liquid com- 
pound, a low viscosity compound, 
and three paste-type curing agents. 
1. One-component compound 

The one-component liquid silicone 
rubber requires no premixing, and 
cures at room temperature by ex- 
posure to humidity in the air. A 
minimum of 20% RH is required to 
effect solidification in 24 hr. 

The product, called Silastic RTV 
731, is available from Dow Corning 
Corp., Midland, Mich. The developer 
says fully cured Silastic RTV 73 





Can You Use BETTER 
Gray Iron Castings? 


Eaton’s Continuing Research and Development Programs 
Assure You the BEST—Engineered to Your Individual Needs 


7 Gage), 
ad dP em fe] ell, ic 


Because of the denser, non-porous, homogeneous struc- 
ture, Eaton Permanent Mold Castings meet critical 
quality requirements. The finer dispersion of graphite 
provides a better material where free machinability and 
accuracy are essential in critical machining operations. 
Eaton annealed gray iron castings are available in sizes 
from one tenth of a pound to fifty pounds. 


Wee). 
SHELL CORING 


The Eaton process of Shell Coring in permanent mold 
and shell molded castings provides better internal surface 
finish and higher dimensional accuracy. Where more 
than ordinary quality and control of contour are re- 
quired, the Eaton process offers distinct design advan- 
tages and greater uniformity in intricately cored sections. 


EATON 
= te] Beli, te 


Eaton Shell Molding provides more closely controlled 
metallurgy and hardness for applications requiring 
pearlitic structures, close dimensional control, and com- 
plex designs and contours. Eaton Shell Mold Castings 
require less machining and finishing, with resulting sav- 


ings in material, tooling, and shipping. illustrated Descriptive Literature 


FOUNDRY DIVISION 
MANUFACTURING COMPANY 
VASSAR, MICHIGAN 


For more information, turn to Reader Service card, circle No. 431 
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Complex INTERNAL Design 
Unified in CAST STEEL! 


UNITCASTINGS provide answer 
for difficult parts problem! 


Again, Unitcast Foundry Engineering proved invaluable 
in producing this hydraulic valve body casting. 

Faced with the necessity of a durable, more compact unit, 
the customer investigated the advantages of cast steel. Firm 
specifications included small and irregular internal passages 
that were impossible to machine blind. Tolerances were close 
and exceptionally clean internal surfaces were a necessity. 
Shell cores, as illustrated, were used in a green sand mold. 
The system was streamlined and the more compact unit did 
not hamper the mechanism. Costs were reduced to a fraction 
of the alternate composite machined assembly. 

Unitcastings can possibly meet your unusual problems, 
too. Why not investigate today . call for a Unitcast Sales 


Engineer. 


UNITCAST CORPORATION, Toledo 9. Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


can be used for extended times up 
to 300 F, and for shorter periods as 
high as 500 F. 

Tests show the material is still 
rubbery after exposure to 300 F for 
two months, and 500 F for one week. 

KEY NO. 624 
2. Low viscosity compound 

The low viscosity compound, desig- 
nated RTV-11 and developed by the 
Silicone Products Dept. of General 
Electric Co., Waterford, N. Y., is 
said to have the lowest viscosity 
(120 poises) of the silicone rubber 
compounds developed to date. 

The material can be easily poured 
in and around irregularly shaped 
configurations, and is_ especially 
suited for potting, encapsulating 
and impregnating electrical and 
electronic components. One _ sug- 
gested application for RTV-11 is as 
a protective coating over printed 
circuit boards. KEY NO. 625 
3. Three curing agents 

GE’s Silicone Products Dept. says 
the three paste-type curing agents 











SPECIFICATION 








Mtcast acorn 


V 
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Larger clad tube sheets—Bridge- 
port Brass Co., Bridgeport, Conn., 
recently announced that it could pro- 
duce clad tube sheets 42 in. in dia. 
Previous limit was 26 in. 

Using a patented process Bridge- 
port metallurgically bonds corrosion 
resistant materials (copper-base al- 
loys, stainless steels, etc.) to a less 
expensive, less corrosion resistant 
base. Maximum thickness of the tube 
sheet is 4 in.; cladding can vary 
from 1/64 to % in. 

Savings with clad tube sheets, as 
opposed to ones made entirely from 
corrosion resistant materials, range 
from 15 to 45%. KEY NO. 626 








Another SPEED NUT brand fastener... 


Just a thumb-push...and steel teeth 
fasten steel with Tinnerman “U” CLIPS 


Twin-action gives this Tinnerman “U” SPEED 
Cu1p* extra holding power in fastening together 
two sheets of metal, plastic or wood without 
screws ... the heat-treated spring steel tension 
in the “U” exerts a clamping action . . . the tiny 
upset barbs bite in and hold on for keeps. 


Cost of assembly is substantially reduced 
when you use Tinnerman “U” Clips for fasten- 
ing ... extra assembly steps are eliminated .. . 
no special tools or skills are required... and 
Tinnerman “U” Clips hold for good! 


Speep Nut Brand “U” Clips are easy to apply 
... merely thumb-push them over the edges of 
the panels. A variety of Tinnerman fastener 
features can also be incorporated with the “U”’ 
Clip principle ...cable clips, protruding legs to 
hold glass panels in lighting fixtures, and others. 


Call your Tinnerman Speep NUT representa- 
tive today . .. if he’s not listed in your “Yellow 


Pages” Directory under“ Fasteners”, write direct. 


TIN NERM™MAN PRODUCTS, Inc. 
Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


For more information, turn to Reader Service card, circle No. 515 
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PLASTICS ENGINEERING COMPANY 
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if PHENOLICS CAN DO IT, PLEN(Q can provive tt 
AND DOES—FOR BELL & HOWELL 


to mold a 
better lens barrel 
Bell « Howell specifies 


PLENCO 


ROLL OUT the barrel. Or roll it in, by rotating in 
reverse direction. The fine lens, and its threaded barrel 
molded of phenolics, combine to give you excellent 
helical focusing of slide-showings with this projector. 

It's the Headliner, 706 low-silhouette slide projec- 
tor, a member in good standing of the famous Bell & 
Howell family of quality photographic equipment. 
Through use of a 300-watt “short” lamp, occupying 
far less vertical space than conventional projector 
lamps, the Headliner is of extremely compact design 
—only 7 inches high. 

Among Plenco’s contributions to the production 
of this dependable performer is the special-purpose 
phenolic compound specified by Bell & Howell in 
the molding of the projector’s accurate, smooth- 
turning /ens barrel. Requirements called for a material 
that would assure resistance to heat, dimensional 
stability, and surface hardness and rigidity 
together with a lasting, eye-appealing lustre. Plenco 
provided the answer. Like Bell & Howell, many other 
manufacturers and molders find the answer to their 
product or production problem in the wide variety 
of controlled-quality Plenco phenolic compounds. 
And they find consultation with Plenco technicians a 
worthwhile preliminary. We invite you to take the 
opportunity to talk with us, soon. 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of 
high grade phenolic molding compounds, industrial resins and coating resins. 


For more information, turn to Reader Service card, circle No. 512 
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will improve and simplify the prepa- 
ration of RTV silicone rubber in the 
following ways: 


> By diluting the liquid curing 
agent into a paste, a greater quanti- 
ty is required to effect a cure; as a 
result, it is much easier to accu- 
rately weigh and measure the cata- 
lyst. 
> Addition of color to the paste cur- 
ing agents helps assure thorough 
mixing and complete dispersion. 

RTV-992 is orange-tan and has a 
specific gravity of 1.84. 

RTV-993 is black with a specific 
gravity of 1.55. 

RTV-994 is off white with a spe- 
cific gravity of 1.94. 

(For more detailed information 
on RTV silicone rubbers, see M/DE, 
Jan ’60, p 128.) KEY NO. 627 


Solution Removes 
Oxide from Aluminum 


Chemclean Products Corp., 15-08 
121st St., College Point 56, N. Y., 
says it has developed a solution that 
removes oxide and scale from alumi- 
num in one operation at room tem- 
perature. The solution, called OX- 
Off No. 536, can also be used to clean 
aluminum before welding, and to re- 
move discoloration after welding, 
soldering or heat treating. 

Parts to be cleaned are wiped with 
a rag saturated in the solution, or 
dipped in a tank, then rinsed in 
water. KEY NO. 628 


Epoxies for Tooling, 
Repairing, Molding 


New epoxy 
market include a 
component molding compounds, and 
a tooling and repair compound. 

1. One-component compounds 

The one-component epoxy molding 
compounds have been introduced by 
American-Marietta Co., Adhesive, 
Resin and Chemical Div., 3400 13th 
St. SW, Seattle 4, Wash. 

Known as EMC, the compounds 
are said to have a good balance of 
physical, electrical and chemical 
properties, combined with self-releas- 


compounds on the 
series of one- 





ECONOMY, DURABILITY AND 
DEPENDABILITY are outstanding 
characteristics of these sintered 
metal gears. Parts like these are the 
result of close cooperation between 
Delco Moraine and its customers 
from idea through design and devel- 
opment to production. 


DELCO MORAINE 


DEPENDABLY MADE parts for industrial progress « Division of Genera/ Motors, Dayton, Ohio 


For more information, turn to Reader Service card, circle No. 470 
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Available Now!! 
Reprints of | 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes, MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 

The price is right! Only 35¢ for each reprint; 40¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
you want. FOREIGN ORDERS MUST BE ACCOMPANIED BY 
PAYMENT! 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00* per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


Joining & Fastening Plastics 
Aluminum Alloy Castings 
Thermal Insulation Materials 


Y Quantity @ 35¢ each 





Engineering Coppers 
Wrought Non-Leaded Brasses 

un Press Formed Parts 
Impact Extruded Parts 
Nodular or Ductile Cast Irons 
New Stainless Steels 
Foam Plastics 
Electroplated Coatings 
Materials for Electrical Contacts 
Gray lron Castings 
How to Select and Specify Glass 
Nickel Silvers 
Hard Coatings and Surfaces 
Selecting Plastics Laminates 
Hot Forged Parts 
Solid Electrical Insulation Materials 
..Fluerocarbon Plastics 
...Maegnesium and Its Alloys 

.Conversion Coatings for Metals 

Titanium 
Materials for Gears 
Mechanical Tubing 


New Developments in Ceramics 
Designing with Heat Treated Steels 
Porcelain Enamels, Ceramic Coatings 
Paper as an Engineering Materia! 
Designing Metal Stampings 

Sleeve Bearing Materials 

Sheet Formed Plastics Parts 

How to Select a Stainless Stee! 
Engineer's Guide to Plastics 

Organic Coatings for Metal Products 
eee with Metal Powder Parts 
Physical Properties & Tests 

Industrial Textiles 

Materials for Springs 

Adhesive Bonding 

Die Castings 

impact Thermoplastics 


..Materiai for Gaskets—Packings—Seals 


New Welding Proc 


esses 
..Low Pressure Reinforced Plastics 


Low Cost Coatings for Metal Parts 


..Why Metals Break; What to Do About It 





Guide to Materials Standards & Specifications—PRICE 75¢ 
Name osesécves , .. Tithe 

Company .. 

Street ...... 

City 


NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 

issue. Upon receipt of your invoice, I will pay 
$4.00 for a year's supply *Foreign subscriptions—$4.80. 











230 * MATERIALS IN DESIGN ENGINEERING 


ing and self-extinguishing charac- 
teristics. 

The compounds, which are sup- 
plied in a range of colors, fillers and 
reinforcements, are expected to be 
used in large-scale production of 
missile and electronic parts. 

Parts can be made by low pres- 
sure transfer and compression mold- 
ing. The compounds do not outgas 
during molding. KEY NO. 629 


2. Tooling, repair compound 

The epoxy tooling and repair com- 
pound is the newest addition to an 
established line of plastics tooling 
and repair compounds. Two types 
are available, No. 100, a putty-like 
grade, and No. 101, a liquid. 

The producer, Devcon Corp., Dan- 
vers, Mass., says the compound has 
good tensile and compressive 
strength, and good resistance to most 
chemicals and oils. It bonds to all 
types of metals, wood, ceramics and 
other materials. 

It can be used for repairing dam- 
aged machinery, foundry patterns 
and core boxes. It can also be used 
for making patterns, dies, core boxes, 
holding fixtures and other tools. 

KEY NO. 630 


Low Cost Parchment 
for Transformer Coils 


A new type of insulating material 
made of vegetable parchment paper 
has been introduced by Paterson 
Parchment Paper Co., Bristol, Pa. 
It is designed for use in dry-type 
transformer coils. 

Uniform dielectric strength 

The dielectric material, called 
Patapar, is said to provide excep- 
tionally uniform dielectric strength 
at less cost than other paper mate- 
rials used in this application. The 
minimum dielectric strength of a 
2-mil thick sheet of insulating parch- 
ment is 321 v per mil, compared to 
3386 for kraft paper and 308 for 
glassine paper. 

Other properties 

The material also offers: 

1. Good machinability on auto- 
matic and semi-automatic coil wind- 
ing equipment. 

2. An etched surface that firmly 
anchors coil wires to the paper and 





information, turn to Reader Service card, circle No. 391 


to their union into complete cleaning systems tailored to your needs. 
Our fourteen years in ultrasonics, seven of them in cleaning, have taught 


th d us the most efficient, economical way to clean everything from 
e engineere needle valves to strip stee! — from ball bearings to complex castings. 
Our nationwide force of experienced, factory-trained specialists is 


answer to ready to help you plan, install and maintain an engineered cleaning 
system you can depend on for years to come. Tell us your problem. 


. Since 1946 — The Respected Name in Ultrasonics 
your cleaning ULTRASONIC 
em ang nay Mee 
7B H Road 
problems ses Poss my Gindastioes 


Your success in ultrasonic cleaning rests on Branson's engineering 
SONOLE/Y approach — to the development of Sonogen’s simple, rugged components 
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PIERCING 
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DRAWING 
SWEDGING 
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DRULING 
COPPER - BRASS - ALUMINUM TAPPING 
MONEL: STAINLESS: HIGH CARBON MES 
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ALLOY STEELS —. an 
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SILVER 
Write for Brochure BRAZING fults desired 


FLOAT & MFG. CO. (iam Conforming M 
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Looking for a 


BLUE HUE? 


it's a cinch with 


RODIP * ZN-25 











You'll get it easily and economically in this single dip clear 
ROHCO® Chromate. RODIP ZN-25 brightens and passi- 
vates plated zinc. Protects it from finger staining and dis- 
coloration or corrosion and gives these excellent operation 
features: 


|. A wide range of concentration allows it to 
be adapted to fit different dip times, agi- 
tation or heavy work loads. 
Equally good results on manual or automat- 
ic installations. 
Long life and low make-up cost permit fre- 


Self-Adhesive Fasson 
Mylar* Vinyl Laminates 
in Rolls, Sheets or Strips 


quent change. Chance of contamination 
build-up, variable results and need for pre- 
cise control are reduced. 

4. Powder form. Easy to handle and operate. 


Replace expensive stampings, die castings and 
extrusions! Save on tooling costs! Fasson Mylar 
Viny! Laminates can be obtained in rolls, sheets or 


Try RODIP ZN-25 on zinc that requires a clear bluish hue 
. . . @ FREE SAMPLE is available upon your letterhead re- 
quest. Also, be sure to get complete information on all the 


strips, whichever you prefer. They can easily be 


out te the desized width or thaath other ROHCO Single Dip Clear Chromates. RODIPS will 


2 2 give easier and better finishes on all your zinc work! 
Choose from a wide range of beautiful metallic 
finishes in a variety of embossed patterns. Mylar 
Vinyl Laminates resist shock and abrasion .. . 


won’t tarnish or turn dull. RONCO offers a 


complete line of equipment and 


And remember, 


And because Fasson Mylar Vinyl Laminates are 
self-adhesive, you save on the assembly line. They 
are applied merely by peeling off the backing paper 
and pressing into place. No skills or special tools 
are needed. No tapping, riveting or fasteners of any 
kind. Fasson’s adhesive sticks tighter with time. 


chemicals for all your plating needs! 


Nationwide Stockpoints ————— 


R. O. HULL & COMPANY, INC. 


Rocky River 16, Ohio 


Investigate their cost-saving advantages. Write 


today for samples and prices. 1303 Parsons Court 


*Mylar is a DuPont 
Polyester Film 


Visit us at The Design Engineering 


Show Booth No. 218 ao BETTER FINISH 


The RIGHT START... . 


Fasson Products 


A Division of Avery Adhesive Products, Inc 
250 Chester St., Dept. T, Painesville, Ohio 


fusson 


Makers of Self-Adhesive Papers * Foils * Films * For Converters DIVYA UUUUULNCQUUUUUUCOUUUUUOUUUUUUUUUUUUOUUUUUUOUOUUCUUUOUOUAOUAUOA CAAA AAU 
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Parchment insulation (foreground) 
is said to fit tight compared to kraft 
(center) and glassine tmsulations 


vhich may telescope out of shape. 


prevents the completed coil stock 
from telescoping. 

3. Good abrasion resistance which 
prevents coil wires from wearing 
through the. paper. 

4. Good resistance to tempera- 
tures up to 250 F. 

5. Uniform tensile strength in 
both machine and cross directions. 

6. Permanent wet strength so that 
the paper accepts encapsulating res- 
ins witheut losing insulating prop- 
erties. 

Sizes available 

The parchment paper is furnished 
in rolls 22 in. in dia by 18 in. wide, 
and in sheets 24 by 36 in. Thick- 
nesses range from 1.25 to 5 mils. 

KEY NO. 631 


Soldering Process 
Stops Metal Spatter 


Experiments at the Tin Research 
Inst., Columbus, Ohio have resulted 
in a new soldering flux which 
spreads more smoothly over a wider 
area with scarcely any spattering of 
metal. The flux is said to cover an 
area of plain steel nearly twice as 
large as that covered by a cor- 
responding water flux. 

Polyethylene glycol, which is com- 
mercially available, is used in place 
of acidified water as a vehicle for 
acid fluxes. Tests show that the poly- 








EXTRUDED ALUMINUM 
ESCUTCHEON PLATES 


How can you produce a better looking contro! panel 
escutcheon at lower cost? For HARMON KARDON, 
aluminum extrusions were punched, anodized, and 
silk screened to provide a practical answer for less 
money. Escutcheons had been made of molded plastic 
and were expensive and subject to cracking and dis- 
coloration. They also lacked the distinctive sales ax 
appeal which they deserved. Pececeecce 
Werner engineers studied the problem — helped to 
design suitable extrusions and worked out details for 
producing a finished part ready for assembly. Werner 
aluminum extrusions can help you cut assembly costs 
on radios, appliances, television and Hi-Fi units. 
Write today or, better yet, send us prints and specifica- 
tions. Werner engineers will be glad to work with you. 


PUNCHED 


ANODIZED AND 
SILK SCREENED 


(C0 Please send me new handbook of 
WERNER ALUMINUM EXTRUSIONS 
() Have saleman call 


Name 





WERNER 
ALUMINUM 


Company 





Address 





City State 


Luggage Trim Oven Frames Oil Cooler for Jet Engine 


R. D. WERNER CO., INC. + 1311 OSGOOD ROAD + GREENVILLE, PA. 
For more information, turn to Reade: Service card, circle No. 526 
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for the 


REALLY 


discriminating 


user 


of Powder Metallurgy 
Components 


Of course you must be particular when selecting a source 
for powder metallurgy parts. Absolute reliability is re- 
quired. The skillful buyer seeks the supplier that can pro- 
vide advanced technical, design and engineering assistance. 


That’s why so many major industrial firms call on 
FERRO to translate their requirements into cost-saving, 
highly efficient powder metallurgy components. 


Whenever your business needs powder metallurgy parts 


or research . . . or design and engineering pertaining to 
such components . . . call 


FERRO POWDERED METALS, INC. 


Salem, Indiana 
Telephone 702 


For more information, turn to Reader Service card, circle No. 469 
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ethylene glycol flux does not cause 
corrosion after the flux has been 
left standing on steel for a few 
days; water fluxes cause severe 
rusting and corrosion of metal after 
standing for a few days. 

The residue of the new flux is 
liquid after soldering and can be 
easily washed away with warm 
water. 

Polyethylene glycol performs well 
as a vehicle for such soldering fluxes 
as hydrazine hydrochloride and 
bromides, organic amine hydrochlor- 
ides and acidified resinous fluxes, as 
well as the commonly used zinc 
chloride. 


Decorative Laminate 
Is Easy to Apply 


A decorative laminate based on 
diallyl phthalate (DAP) resin has 
been developed by Food Machinery 
& Chemical Corp., Chemicals & 
Plastics Div., 161 E. 42nd St., New 
York 17. 

Big advantage of the laminate: 
it can be applied with presses exert- 
ing 100-250 psi. Melamine and 
phenolic laminates require pressures 
up to 1000 psi. 

Properties, uses 

The new laminate is expected to 

be used on such wood products as 


Scouring powder does not affect 
the surface of DAP laminate after 
10,000 cycles of testing on a Gard- 
ner straight-line washability and 
abrasion machine. 


THE “MAN IN THE IRON MASK” 


WOULD HAVE PREFERRED 


lightweight 


non-corrosive 








| flexibility of design 
INSUROK’ 


one of our 52 grades 


would have done 
the job better. 


Main Characteristics and Advantages: INSUROK is non- 
corrosive, remarkably strong and durable, readily machinable, 
chemically-inactive, highly dielectric, non-hygroscopic, and resists 
moisture and heat. Usually it requires no additional protective 
or decorative finish. It is half the weight of aluminum and a 
fifth the weight of steel. 

Proven-In-Use Applications: Presently being used for countless 
mechanical, electrical and chemical applications. Specifically— 
gears, bearings, couplings, rods, tubes, sheets, terminal boards, 
control pulleys, variable resistors, insulation, printed circuitry 
and other fabricated parts. 

Bonus Advantage: The Richardson Company offers you a 
complete and integrated plastics service from research and design 
through fabricated products of all sizes and shapes. 
Availability: INSUROK is available in a wide variety of grades, 
sizes, thicknesses in sheets, rods and tubed and fabricated parts. 
New grades are constantly being developed for new or improved 
products. 

If you have a challenging product application, rely on the man 
from Richardson to help solve your problem. Write or phone for 
further information and catalogs today. 


FOUNDED IN 1858 


2703 LAKE STREET, MELROSE PARK, ILLINOIS 
CHICAGO PHONE: MAnsfield 6-8900 * SUBURBAN PHONE: Fillmore 4-4300 


For more information, turn to Reader Service card, circle No. 411 
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Announcing... 


NEW NYLAFLOW 


Pressure Hose 


One-fifth the weight and Outperforms 
Rubber Hose of Equivalent Burst Strength 


e@ A specially formulaied 
nylon inner tube reinforced 
with high tensile yarn and 
abrasion resistant cover*, 
make new NYLAFLOW 
pressure hose ideal for jobs 
requiring exceptional resist- 
ance to flex, pressure pulse 
and vibrational fatigue. 


It is unaffected by flamma- 

ble and non-flammable 

hydraulic fluids, hydrazine 

and other rocket fuels, and 

has excellent resistance to 

caustics and almost all or- 

ganic solvents. Freon per- 

meability is approximately 1/10 that of rubber 
hose. Excellent non-conductor for use around 
high voltage power lines. 


Odorless, non-toxic, non-corrosive, fungus 
resistant and will not embrittle in storage. 
Functions efficiently over wide temper- 
ature range (—65°F. to +250°F.). 
Remains form stable but can be 


permanently heat-formed to 
small, stress-free bend radii. ~) NYLAFLOW Pressure 
Tubing in sizes up to %” 


NYLAFLOW Pressure Hose O.D., with burst pressure 
with burst pressure ratings ratings of 1000 and 2500 psi., 
of 5000 and 8000 psi., is is used for lower pressure re- 
available in long contin- ~ quirements in applications such 
uous lengths in standard ¥ as lubrication, hydraulic, pneumatic, 
diameters up to 4”. fuel and oil or beverage lines. It is 
Compact, lightweight, flexible for easy installation and can be 
reusable fittings attached with standard flare or compres- 
and assemblies are w sion fittings designed for metallic tubing. 


also available. : ,; 
For full information, write for booklets on 


hose and tubing. 


*Patented 


The Polymer Corporation of Penna. 
Reading, Pa. 


POLYPENCO’ 
ite 


For more information, turn to Reader Service card, circle No. 493 
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table tops, vertical wall panels and 
cabinets. It can be laminated to ply- 
wood, gypsum board, particle board, 
asbestos-cement board and hard- 
board. 

According to the developer, the 
laminate has good resistance to 
chlorine bleaches, nail polish and 
boiling water. It is also resistant 
to fire and cigarette burns. 

KEY NO. 632 


Ferroelectric Ceramic 
Useful up to 600 F 


A line of high temperature ferro- 
electric ceramic parts for use in 
sonar systems, hydrophones, ultra- 
sonic cleaners, accelerometers and 
similar electro-acoustical devices is 
commercially available from Univer- 
sal Dynamics Corp., Div. of Acous- 
tica Asso., Inc., 180 Los Aguajes 
Ave., Santa Barbara, Calif. 

Big advantage of the new parts is 
that they are made of a modified 
“lead zirconium titanium” material 
called Michelite that is said to main- 
tain its piezoelectric properties at 
temperatures up to 600 F, compared 
to other ferroelectric ceramics that 
are useful only to 212 F. 

The producer says the ceramic 
compound is also suitable for opera- 
tion from room temperature down 
to cryogenic temperatures. 

Typical Michelite shapes include 
hollow spheres and cylinders up to 
6 in. in dia. and bars up to 1 ft in 
length; also disks and blocks. Parts 
are formed to close tolerances and 
are polarized under controlled lab- 
oratory conditions, Ends of the parts 
are silver coated for easy attach- 
ment of leads. KEY NO. 633 


Acrylic Moldings Have 
High Impact Strength 


Three high impact acrylic molding 
powders have been introduced by 
Rohm & Haas Co., Washington Sq., 
Philadelphia 5. The three grades, 
designated Implex B, C and F, join 
Implex A acrylic molding powder 
introduced two years ago (see 
M/DE, Sept ’57, p 208). 

B is said to provide good surface 
gloss for quality retail items such 





Only one of sixty materials met these tough filter specifications 


Troyfelt, a non-woven synthetic Dacron, gave 
best performance in military vehicle engine. 


The specifications? Ability to produce nearly 100% 
filtering efficiency in heavy dust conditions, in tem- 
peratures from -65 to 275°F, resistance to oil, mois- 
ture, rot and mildew. The product? The filter on a 
heavy duty engine intake air cleaner on a military 
vehicle. The result? Out of sixty materials tested, 
only one, TROYFELT, did the job. 

The secret behind TROYFELT’S success is its special- 
ized manufacturing process of mechanically interlock- 
ing the Dacron, Orlon and other special synthetic 
fibers rather than chemically binding them or intro- 


ducing binder fibers. This method eliminates the old 
filter “bugaboo” of blinding caused by such binders or 
binding agents and gives TROYFELT its unusually high, 
long-lived strength, excellent resistance to fungi and 
bacterial growth, chemicals, moisture, oil, abrasion, 
stability to temperature extremes and many others. 

But, filtering is only part of the TRoYFELT story — 
other applications for this remarkable material in- 
clude insulators, seals, padding, packings, gaskets 
and many others. We’ll be glad to send you our bul- 
letin describing most of them and samples. 


LT ... by the pioneers in non-woven synthetic felts 
INDUSTRIAL PRODUCTS DIVISION « TROY BLANKET MILLS 
200 Madison Avenue « New York 16, New York 


For more information, turn to Reader Service card, circle No. 503 
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could do it so well? 


the process. By thinking in terms of 
die casting right from the drawing 
boards he eliminated many production 
and finishing jobs, saved on unit costs, 
saved on machining. 


All things considered, there’s really 
only one best way to produce this 
typical die casting application. 

When you figure that it must be built 
at the lowest possible unit cost, must 
use a production method that is highly 
flexible to accommodate the unusual 
shape, and must maintain a variety of 
close tolerances...only die casting 
could do the job. 

Working closely with Twin City engi- 
neers, this manufacturer designed for 
die casting to get the maximum out of 


Possibly you’re producing a part by 
some more costly, less flexible, less ac- 
curate process than die casting. If you 
think that might be true, contact Twin 
City Die Castings Company. Twin City 
engineers can probably save you 
money. They have for hundreds of 


customers. 


ee Only DIE CASTING can 
cut your costs 
offer such flexibility 
provide such accuracy 


FOR PROOF. 


.. CALL, WRITE OR WIRE: 


TWIN CITY DIE CASTINGS CO. 


3351 TALMAGE AVENUE S. E. + 


MINNEAPOLIS 14, MINNESOTA 


TELEPHONE MIDWAY 6-7528 


CAS> 
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PROPERTIES OF ACRYLIC POWDERS 





Type» 


PHYSICAL PROPER- 
TIES 
Specific Gravity 116 | 1.18 | 1.16 
Flammability, ipm 0.5 0.6 0.7 
Mod Shrinkage, 
mil/in, 4-8 4-8 4-8 
Flow Temp, F 295 | 285 | 325 


| 


Water Abs (24hr),%j 0.3 | 0.3 0.3 
MECHANICAL PROP- 
ERTIES 
Ten Str, psi... 7300 | 7600} 8000 
Elong, %.... 25 | 15 25 
Flex Str, psi 11,500 | 12,000 | 12,000 
Impact Str (Izod 
notched), ft-lb/in..| 0.8 | 0.5 0.8 
Compr Str, psi .} 10,500 | 11,500 | 12,000 
Rockwell Hardness L89 L93 | L94 
Heat Dist Temp 
(264 psi), F 174 174 | 189 








as housings for electric razors. 

C provides good stain resistance 
in applications such as piano and 
organ keys. 

F provides good heat resistance 
in applications such as beverage 
vending machine canisters. 

(For information on the proper- 
ties and uses of other impact thermo- 
plastics, see M/DE, Nov ’59, p 123.) 

KEY NO. 634 


Aluminum Foil, Sheet 
for Decorative Uses 


Four new aluminum products for 
decorative uses are now on the mar- 
ket. They are: 1) adhesive coated- 
aluminum foil that can be bonded to 
a variety of materials; 2) a group 
of decorative, three-dimensiona] alu- 
minum sheets; 3) embossed alumi- 
num alloy sheet in which the pattern 
is highlighted in color; and 4) wider 
painted aluminum coils than previ- 
ously available. 

The first two products, adhesive 
coated-foil and _  three-dimensional 
sheets, are available from Aluminum 
Co. of America, 734 Alcoa Bldg., 
Pittsburgh 19. 

The other two products, coated 
coil and embossed aluminum alloy 
sheet, are available from Kaiser 
Aluminum & Chemical Corp., 300 





MATERIAL. 
NEW 
PRODUCT. 
MOLDED 
IN PLASTICS BY 3 


GENERAL 
AMERICAN 


To the raw material manufacturer it foremost molding facilities, 
was a new plastic with built-in high impact investigates every promising 
and temperature characteristics, plus high new material in order to keep 
resistance to degrading ultra-violet rays. < ahead of customer needs. Its 

To General American, it was a chal- engineers and craftsmen are 
lenge —a problem of finding a suitable supported by over fifteen years, 
user for the plastic and then develop- experience in all fields important 
ing special techniques to mold the to the development of new prod- 
material. ucts in plastics. 

The result is the handsome You can be sure that if a part 
outboard motor hood shown or a product can be molded in plas- 
here—the first injection-molded : tics, General American can mold it 
hood ever produced in plastics. for you. You'll find in this field, as 


General American, with the nation’s in many others, i pays to plan with 
General American. 

















Plastics Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION ¥ 
135 South LaSalle Street 
Chicago 3, Illinois 


For more information, turn to Reader Service card, circle No. 518 
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ALUMINUM 
PERMANENT MOLD 
CASTINGS 


evaluate today 


progress tomorrow 


240 


The method of casting that assures density, 
homogeneous structure, with surfaces that take 
a high finish. Illustrated castings indicate how 
other metals are cast with aluminum to meet 
specific performances. For more ideas and rec- 
ommended applications, write for new brochure. 
Our permanent mold engineers will be happy to 
work with you. 


Exaloo MANUFACTURING CO. 


46 146 SHELDON ROAD + BEREA, OHIO + BEREA 4-2091] 146 SHELDON ROAD + BEREA, OHIO + BEREA 4-2091] * BEREA, OHIO © BEREA 4.2091 
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Lakeside Dr., Oakland 12, Calif. 


1. Adhesive coated-foil 

Alcoa’s adhesive coated-aluminum 
foil can be bonded under heat and 
pressure to plastics, plywood and 
other wood products. 

The coated foil is supplied in thick- 
nesses down to 0.001 in., and in 
widths up to 50 in. It can be sup- 
plied coated on one or both sides. 

Alcoa says the product’s versatil- 
ity has been demonstrated by suc- 
cessfully bonding it to hard and soft- 
wood lumber, veneers and plywood; 
to tempered and untempered hard- 
board, flakeboard, chipboard and 
particle board; and to phenolic and 
melamine-impregnated kraft paper. 

The product is expected to find 
use in the following applications: 

Furniture veneers: The Fine Hard- 


Plastics planks for patterns— 
The plastics planks shown above are 
designed to replace mahogany, and 
impregnated and laminated wood as 
pattern and model making materi- 
als. The planking, called Ren Wood 
and available from Ren Plastics, 
Inc., 5422 S, Cedar Rd., Lansing 9, 
Mich., is supplied in standard lum- 
ber sizes of 1 ft wide by 6 ft long 
and in thicknesses of 2 and 2% in. 
Big advantage of the plastics plank- 
ing is that it does not warp. Expo- 
sure of plastics planking to100% RH 
at 100 F for three days resulted in 
a swelling of no more than 0.020 in. 
per ft in any direction. According 
to the developer, up to 10 to 20% of 
mahogany is often unusable for con- 
struction of master models because 
of warpage and grain imperfections. 

KEY NO. 636 





As modern as tomorrow, lead is playing 
an essential role in the harnessing of 
nuclear energy. 


Improved Reactor Design 


A mixture of lead pellets and organics 
is used by the Atomics International 
Division of North American Aviation 
in the three layer shield of their L-77 
and L-47 reactors. Important savings in 
weight and cost are achieved by using 
lead’s neutron reflector properties as 
well as its gamma shielding abilities. 


The inner region of the shield is a lead 
pellet-diphenyl mixture. This reduces 
gammas and reflects or moderates 
escaping neutrons. The middle layer, 
of borated paraffin, further moderates 
thermal neutrons. Finally, a mixture of 
lead pellets and paraffin functions as 
the outer shield. 


Advantages of mixtures of lead and or- 
ganic materials: lead reflects neutrons, 
_~ roving neutron economy; it reduces 

iation damage of organics by absorb- 
ing energy; it absorbs secondary gamma 
radiation emitted by neutron capture; 
finally, compared to laminated lead and 
paraffin, the mixture has a higher 
thermal conductivity and specific heat, 
allowing higher operating temperatures 
without hot spots. 





First Nuclear Merchant Ship 


The N.S. Savannah ... first nuclear- 
powered merchant ship . . uses lead, 
combined with less dense shielding 
materials, to contain the radiation 
within the power plant. Lead is an ideal 
material...it can be subjected to 
gamma radiation and nuclear bombard- 
ment without becoming radioactive. 
Aboard the Savannah, it is effectively 
used in combination with water, 
concrete, and polyethylene to reduce 
weight and bulk. 


“Modified Swimming Pool" 
Reactor 


At the Naval Research Laboratory in 
Washington, D. C., over 20 tons of lead 
were used in constructing the radiation 
shield of a “modified swimming pool” 
research reactor. Designed to meet the 
needs of a variety of investigations in 
the physical sciences, the reactor pro- 
vides the intense source of neutrons 
and gamma rays required in the labora- 
tory’s research programs. One end of 
the pool is a heavy lead and concrete 
radiation shield which includes several 
ane ports with removable plugs. To 

the. shield thickness to a minimum, 
lead with its high density was a natural 
choice. In addition to providing efficient 
shielding against gamma radiation, lead 
absorbs a portion of the gamma ray and 
fast neutron energy entering the shield. 
This keeps the temperature in the sur- 
rounding concrete shield at a minimum 
and prevents the moisture content of 
the concrete from being driven off. 


Beta Gage Measurements 


Continuous, precise measurements of 
mass or density can radically improve 
both cost and quality of many products. 
These measurements are now being 
attained by the Beta Gage which senses 
the effects of mass on a radiation beam. 
Lead plays three important roles in this 
testing: it is a shielding material to 
protect the external surfaces of the in- 
strument from stray radiation; it is used 
as a radiation beam collimator; and it 
is further, a “target” in generating a 
second type of radiation. 


Isotope Utilization 


The newly-constructed Cities Service 
Research and Development Co. Labo- 
ratory at Cranford, New Jersey, is 
conducting experiments on the effects 
of radiation on refinery process@s and 
products. A three-pound supply of 
Cobalt 60, transported there in a 6,000 
pound lead pig, is kept prisoner by a 
12 inch lead door weighing 30,000 
pounds. It can be observed through a 
42 inch leaded window weighing 7,500 
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pounds. This 12 inch lead door provides 
the same effective barrier to 5,000 
curies of radiation generated «4 the 
Cobalt 60 as do the 42 inch, high- 
density, concrete walls which form the 
other three walls of the cave. 





Commercialized Atomic Power 


In Southern California Edison’s Sodium 
Reactor Experiment (SRE), located 
about 30 miles northwest of i 
Angeles, the reactor, designed to 
duce about 20,000 kw. of heat . . . w! ich 
will be converted into approximately 
6,500 kw. of a . 18 now oper- 
ating at full power. ad is employed 
to provide a safe, mobile means for 
loading uranium fuel . . . for removal of 
any hot elements penetrating the re- 
actor core . . . and for transporting them 
to cleaning, storage, or hot cell facilities 
located in the reactor building. Amer- 
ican International Engineers, who built 
the SRE, also designed and built a 
small 5-watt laboratory reactor for use 
in school, medical, and industrial labo- 
ratories. They took advantage of lead’s 
unusual properties in employing it as a 
reflector shield in the reactor. 


Lead is available in or can be fabricated 
to almost any form uired to solve 
radiation shielding problems. In sheet. 
bricks, castings, extrusions, powder, 
pellets or shot, alone or in combination 
with plastics or other materials — lead 
is able to perform conveniently and 
economically. Write Lead Industries 
Association, 292 Madison Avenue, New 
York 17, N. Y. 2546 





ook AHEAD Wi. 


BAY 
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spring materials... 

precision rolled for 

uniform, predictable 
performance , 


Here—from Precision Metals Division of the Hamilton Watch Company—are 
important new spring materials. Now available in production quantities are flat 
wire and metal strip of Beryllium Copper, Elinvar, Havar, Stavar, Inconel Extra 
and Age-Hardening Stainless Steel. 


The newly expanded and completely integrated Precision Metals Division is 
producing these spring materials with these unusual advantages: 


controlled metallurgical properties 
excellent surface characteristics 


thicknesses from .010" to .0001" 
extremely close tolerances 
dimensional uniformity 


In addition, Precision Metals Division will 
also furnish special alloys to your own speci- 
fications in the particular form you require. 
Write today for a copy of facilities booklet 
DE-5 or mail your prints for proposal. 


FSA N71 LT OV 


WATCH COMPAY y/ Precision Metals Division 
+4- Lancaster, Pennsylvania 


COREY STEEL COMPANY « Chicago, Illinois 


Representative 
wpresemanS  FAGERSTA STEELS PACIFIC, INC. « Los Angeles, California 
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Patterns available in new aluminum 
sheet product introduced by Kaiser 
Aluminum & Chemical Corp. 


woods Assn. recently approved Al- 
coa’s new product for use under face 
veneer of hardwood furniture panels 
because the foil produces a veneer 
that is cigarette-burn-proof and 
highly resistant to heat. The under- 
lying layer of foil, approximately 
0.0025 in. thick, dissipates heat from 
a lighted cirgarette quickly enough 
to prevent scorching of the wood 
fibers and damage to the surface 
finish. 

Paint base: According to Alcoa, 
plywood can be upgraded by apply- 
ing foil to one or both sides of ply- 
wood as a paint base. The foil will 
take a long lasting, grain-free fin- 
ish, thus increasing the versatility 
of the plywood. 

Light reflector: In its unpainted 
form, foil-sheathed plywood could be 
used to increase the efficiency of 
lighting equipment by utilizing the 
foil’s reflective qualities. 

The producer says that plywood 
covered with the new foil meets the 
shear strength and moisture resist- 
ance requirements of Commercial 
Standard CS45-55 for Douglas fir 
plywood interior grade. 

The foil also meets Nationa] Elec- 
trical Mfrs. Assn. (NEMA) stand- 
ard LP2-1957 for cigarette-proof 
plastics laminates. KEY NO. 637 
2. Three-dimensional sheets 

Alcoa’s new group of decorative, 
three-dimensional aluminum sheets 
is available in four designs: alter- 
nately raised and depressed pyra- 
mids, a flat-top perforated design, 
a round perforated design, and a 
large vented design. The sheets 
measure 4 by 8 ft. KEY NOC. 638 

(continued on p 244 





Positive way 
to seal irregular gaps 
and seams—3M 

Heat Expandable Sealers —E 


You can simplify tough sealing jobs of irregular 
gaps and seams with 3M Heat Expandable 
Sealer EC-2117. When heated this liquid will 
expand 150% in volume and cure to a solid 
sponge rubber material to tightly fit the shape 
of the seam, affording a weather-tight, water- 
tight, dirt-tight seal. 

EC-2117 is designed to expand and cure to a 
resilient sponge-like rubber which will adhere to 
most surfaces. It can also function as a weld- 
thru sealer which does not alter normal spot 
welding procedure, nor interfere with weld 
quality. EC-2117 adheres well to both clean 
and oily surfaces. Use it wherever irregular 
openings must be filled, or where seam width 
is not constant. 


Time: 12:30. Sealer nearly doubled in size. 


Let 3M Adhesives, Coatings and Sealers help 
speed your production, improve product quality. 
For free information, write on your company 
letterhead to: AC&S Division, 3M Company, 
Dept. SBHH-50, St. Paul 6, Minnesota. 


12:45. Sealer nearly fills cavity. Time elapsed: % hour. 


ADHESIVES, COATINGS AND SEALERS DIVISION 


Uiinmesora [/finine ann ]fanuracrurine company 
eo ++ WHERE RESEARCH IS THE KEY TO TOMORROW 
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14 WAYS THE SILICONES WAN HAS HELPED 


AMERICA’S MOBILE MILLIONS 


Silicones are now used to improve the quality, durability and 
operation of many of today’s automobile parts. They also aid 
in many of the production processes. <>) Tires slip easily 
from intricate molds coated with silicone release agents. So do 
rubber floor mats and radiator hose. Silicones are used in making 
shell molds for dl (Aidit crankshafts, camshafts, 
and valves. Damped with silicone fluid, dashboard €2—7Z 
instrument needles stay steady over bumps. Silicone pobber 
sparkplug boots resist water, ozone, high heat for tens of thou- 
sands of miles longer. Electrically conductive silicone 
rubber ignition wire cores can reduce car radio interference. 
Silicone fluids save power by cutting out the radiator fan at 
high speeds. € <= The actual foaming of polyether cushion- 
ing used in seats, arm rests and crash pads is closely controlled by 
silicone surfactants. Curiously, silicones also prevent foaming of 
rubber latex used for carpet backing. Beneath many cars, silicone 
rubber gaskets seal in hot transmission fluids, and prevent leak- 
age of oil from differentials. Outside your car, silicones are the 
leveling agents for acrylic lacquer. They’re all-weather uy 
lubricants for weatherstripping, giving longer wear and better 
moisture resistance. And they’re the vital ingredients that make 
quick and easy to apply and polish. All 


# ) 
. . 4 

this for just one industry. Is your business getting the most out 

of silicones? If not, call the UNton Carsipe Silicones Man. Sili- 

cones Division, |)»: #10001 Union Carbide Corporation, 270 


Park Avenue, New York 17, N. Y. 


car waxes t 





3. Color-embossed sheets 

Kaiser’s color-embossed aluminum 
alloy sheet is produced by a new 
method (complete details have not 
been revealed) in which dissimilar 
aluminum alloys are combined and 
fabricated into sheet with embossed 
patterns. The patterns are stucco, 
diamond, ribbed and square. 

When the sheet is anodized by the 
customer, its pattern is highlighted 
in color. 

The new sheet is expected to be 
used as trim in automobiles and ap- 
pliances, and in office equipment. 

It is supplied in gages from 0.030 
through 0.064 in., in flat or coiled 
form up to 36 in. wide. KEY NO. 639 
4. Wide painted coil 

Kaiser-Kote is the name of the 
coated aluminum coil which is avail- 
able in widths from 2 to 66 in., and 
in thicknesses from 0.006 to 0.064 in. 
Previously, the coated coil was avail- 
able only in widths up to 42 in. 

The product is supplied in a vari- 
ety of colors, and is coated with the 
newest types of paints, according to 
Kaiser. 

Potential uses for the coated coil 
are awnings, license plates, residen- 
tial siding, and panels for house 
trailers. KEY NO. 640 


Vinyl! Plastisols Used 
for Coating, Molding 


Two vinyl plastisol formulations 
and a modifier for vinyl plastisols 
have recently been introduced. The 
two plastisols are designed for hot 
dip coating of metal parts, and for 
rotational and slush molding. 

1. Plastisol formulations 

The plastisol formulations were 
developed by Dennis Chemical Co., 
Inc., 2701 Papin St., St. Louis 3. 
One formulation, called Denflex No. 
9218, is said to have excellent dimen- 
sional stability, high tensile strength, 
good electrical properties, and good 
impact resistance. It is recommended 
for use as a hot dip coating on tool 
handles, as a slush molding com- 


Uniocking SILICONES pound for rigid displays, and as a 

the secrets UNION rotational molding compound for 

of silicones The term “Union Carbide” is a registered toys and novelties. 
CARBIDE trade-mark of UCC. In Canada: Bakelite The other new plastisol formula- 


Rubber, Monomers, Company, Division of Union Carbide a 
Resins, Oils and Emulsions Canada Limited, Toronto 7, Ontario tion is called Denflex No. 9184. It is 








For more information, turn to Reader Service card, circle No. 519 


244 « MATERIALS IN DESIGN ENGINEERING 





ite) A’/ ae by Sandusky 


This photo, showing the Sandusky 
New York who fabricated, assemble 


Nuclear Test Loop Uses 


Centrifugal Casting 





cylinder welded into position, courtesy of the Lummus Company, New York. 
d and tested the completed loop before shipping it to the ETR site in Idaho. 


Sandusky Centrifugal Casting as Pressurizer Cylinder 


A Sandusky Centrifugal Casting is the main cylin- 
drical component of an electrically heated pressur- 
izer, designed by Knolls Atomic Power Laboratory to 
Section VIII, of the ASME Code (Unfired Pressure 
Vessels) for use in the new Engineering Test Reactor 
facilities at Idaho Falls, Idaho. 

This 66%” long cylinder, 27” O.D. with walls 2%” 
thick, was centrifugally cast of an 18-8 stainless steel 
(SA-351, Grade CF-8) for the extra corrosion resist- 
ance required under nuclear loop service conditions: 
demineralized water at temperatures to 650°F and 
pressures to 2500 PSI. 

O. G. Kelley Co., Boston, to whom we delivered 


Za 
SANDUSKY tS] | 
FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO— Stainless, Carbon, Low-Alloy Steels— Full Range Copper-Base, Nickel-Base Alloys 


this 2-ton, fully machined cylinder, welded on the 
forged heads and nozzles, radiographed the welds, 
and hydro tested the completed vessel to 4300 PSI. 

This is another example of the adaptability of San- 
dusky Centrifugal Castings to applications demand- 
ing the highest order of quality. They may well offer 
you a practical and economical answer to your cylin- 
drical needs, also. 

We are producing cylinders and piping in diame- 
ters from 7” to 54”—in lengths to 33 ft.—in a wide 
range of ferrous and non-ferrous alloys. Write for 
Bulletin 300, for more complete technical information 
on the Sandusky process and product application data, 


CENTRIFUGAL CASTINGS 
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* Also Tempil® Pellets 
ond Tempilagq® (liquid form) 


Tempilstik °_a@ simple 


and accurate means of 
determining preheating and 
stress relieving temperatures in 
welding operations. Widely used 
in all heat treating—as well 
as in hundreds of other 
heat-dependent processes in 
industry. Available in 80 
different temperature ratings 
from 113°F to 2500°F... 
$2.00 each. 


Send for free sample Tempil ° 
Pellets. State temperature desired 
... Sorry, no sample Tempilstiks 


Most industrial and welding 
supply houses carry Tempilstiks ° 
. if yours does not, write for 

information to: 


INDUSTRIAL DIVISION 


Tempil ‘CORPORATION 


New York N 


For more information, circle No. 402 
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PROPERTIES OF DENFLEX NO. 





PHYSICAL PROPERTIES 
Solids Content, % 100 
Specific Gravity. 
Viscosity (77 F), cps 2500 
Light Stability. .... Good 
Viscosity Stability at Temp below 
85 F Say atte 3 mo 
MECHANICAL PROPERTIES 
Tensile Strength, psi 2000 
Elongation, % 350 
Low Temp Flexibility OK at -30 F 
Wear Index on Taber Abraser 
(1000 cycles), mg loss* 14 





*Wear test conducted with CS-17 wheel at 
1000 gm. 


said to have good electrical insulat- 
ing properties (see table for other 
properties). The compound can be 
used as a hot dip coating on metal 
parts, and as a casting compound. 
A typical use would be a coating 
for tools used in electrical work. 

KEY NO. 641 
2. Plastisol modifier 

The vinyl plastisol modifier is 
available in experimental quantities 
from Rohm & Haas Co., Resinous 
Products Div., Washington Sq, 
Philadelphia 5. Called Monomer 
X-970, the material is described as 
a high boiling, low viscosity ester 
that is polymerized by heating 
and/or catalysis. 

According to the developer, the 
modifier imparts fluidity to plastisols, 
yet polymerizes to a hard polymer 
during the plastisol fluxing cycle. 
The developer says the modifier is 
ideally suited for use in rotational 
and other closed-mold applications. It 
is said to produce harder castings 
with reduced tendency to deform 
under heat than castings made with 
conventional plastisol formulations. 

KEY NO. 642 


Refractory Material 
Withstands 3000 F 


Asbestosite is the name given to 
a new refractory material (composi- 
tion not revealed) that is said to 
withstand continuous exposure to 
temperatures from 1000 to 3000 F. 

According to the developer, Harco 
Laboratories, Inc., New Haven, 
Conn., the material also has good 
thermal shock resistance. In addi- 
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No. 13 of a series 


Eastman 910 Adhesive 
solves another 
production bottleneck 


Ames Rubber Company, of Hamburg, 
New Jersey, assembles the erector par- 
allax tube for the Redfield Gunsight 
Company’s “Bear Cub Scope,” a pre- 
cision telescopic rifle sight. 

In it, two concentric aluminum tubes 
are bonded to a neoprene ring. 

Vulcanizing the ring in place re- 
quired complex jigs, long curing times. 
Labor and material costs were high. 
Concentricity tolerances were fre- 
quently exceeded, with a resulting high 
rejection rate. 

Fast-setting, high-strength Eastman 
910 Adhesive solved their problem. 
Now the part is assembled in 2 min- 
utes, goes to the shipping room within 
5 minutes. 

Over 50,000 units have been pro- 
duced with no reports of bond failure. 

Eastman 910 Adhesive is making 
possible faster, more economical as- 
sembly-line operations and new design 
approaches for many products. It is 
ideal where extreme speed of setting is 
important, or where design require- 
ments involve joining small surfaces, 
complex mechanical fasteners or heat- 
sensitive elements. 

Eastman 910 Adhesive is used as it 
comes. No mixing, no heating. When 
spread into a thin film between two 
surfaces, light manual pressure triggers 
setting. With most materials, strong 
bonds are made within minutes. 

What production or design problem 
can this unique adhesive solve for you? 


' 


Bonds Almost Instantly 
with Contact Pressure 
No Heat... 

No Catalyst... 


| 
For a trial quantity (Y%-0z.) send five dol- 
lars to Armstrong Cork Co., Industrial 
Adhesives Div., 9105 Dunbar Street, Lan- 
caster, Pa., or to Eastman Chemical Prod- 
ucts, Inc., Chemicals Div., Dept. E-5, 
Kingsport, Tenn. (Not for drug use) 


For more information, circle No. 420 





Undersea nest for a talented metal bird 


This is the firing tube of the Navy’s Polaris missile, made by Consolidated 
Welding and Engineering Company, Chicago, Ill. Every weld must be flawless. 
To make sure, more than 100 radiographs are made on each assembly. 


Made of HY-80 plate with monel 
inserts, this firing tube presents 
difficult problems in welding dis- 
similar metals. But radiography, 
with Kodak Industrial X-ray Film, 
Type AA, checks the entire 
assembly for discontinuities. 
Radiography provides the 
means of “seeing’’ internal con- 
ditions and supplies a lasting 


record of what is seen. It gives 
producers of welded products and 
of castings a means of making 
sure only high-quality work is 
delivered. 

Would you like to know how 
radiography can help you? See 
an x-ray dealer or write us to have 
a Kodak Technical Representa- 
tive call. 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 


Radiograph of weld on missile firing tube. 


Read what Kodak Industrial 


X-ray Film, Type AA, does for you: 


¢ Speeds up radiographic examinations. 

¢ Gives increased detail visibility and 
easy readability at all energy ranges 
... because of high film contrast. 

¢ Provides excellent uniformity. 

¢ Reduces the possibility of pressure 
desensitization under shop conditions. 
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WHEN SMALL PARTS MUST BE DESIGNED FOR 


STRENGTH 


ELECTRICAL 
CONDUCTIVITY 


Clean, smooth and accurate within close 
tolerances, OPC castings have helped 
solve small parts design and production 
problems in just about every industry. 

OPC will work right from your blue- 
prints and deliver the finished product 


OPC casts eight 
different STURDY 
bronze alloys. 


OPC casts six 
different LIGHTWEIGHT 
aluminum alloys. 


OPC casts beryllium 
copper for GOOD 
conductivity, and 
for the strength of 
steel, after heat 
treating. 


—10 or 10,000—on schedule and cor- 
rect to your specifications. 
OPC customers just don't have small 
parts design and production problems 
. and you shouldn't, either. Let OPC 
show you why. 





WRITE 


PLASTER MOLD CASTINGS — Brass, Bronze, Aluminum, Beryllium Copper FOR 


OHIO PRECISION CASTINGS, INC. 


109 Webb St. 


CATALOG 
Dayton 3, Ohio 


Are you looking for an economical substance that 
combines machineability, chemical inertness, high 
thermal conductivity, high temperature stability, 
resistance to thermal shock, corrosion resistance? 


Are you looking for a material that has proved 
to be highly suitable for such diverse applications 
as vital nuclear reactor components, molds and 
dies for metals casting, sintering boats and trays, 
run-out tables and canisters, refractories, brazing 
fixtures, linings in chemical process equipment, 
thermocouple shields, and electric resistance fur- 
nace parts? 

May we have the opportunity of helping you 
solve your materials design problem with some 
of the finest graphite being produced today by 
one of the largest graphite producers in the world? 





tion, it is easy to fabricate into a 
wide variety of shapes and sizes. 
Market studies show the new 
material has potential use in auto- 
motive and aircraft exhaust sys- 
tems, in rocket constructions, and in 
piping applications where liquids 
are to be transferred at extremely 
high temperatures, KEY NO. 643 


Compound Retards 
Static Electricity 


Static electricity in plastics films 
and molded products, and in paper 
and synthetic textiles, can be retard- 
ed with a new compound introduced 
by Statikil, Inc., 1220 W. 6th St., 
Cleveland 13. 

The compound can also be used to 
reduce static electricity in machin- 
ery, carpeting, phonograph records, 
instruments and photographic equip- 
ment. One important application is 
its use on plastics bags to keep them 
from adhering to children’s faces. 

The compound is supplied in pres- 
surized cans at $3 a can, or in bulk 
at $15 per gal. KEY NO. 644 


Glass-Base Premix 
Is Track Resistant 


A glass-base premix molding com- 
pound joins a previously available 
polyester-glass laminate that fea- 
tures excellent track resistance. The 
molding compound and the laminate, 
which was introduced late last year 
(see M/DE, Dec ’59, p 152), are 
both available from Glastic Corp., 
4321 Glenridge Rd., Cleveland 21. 

Parts made of the new molding 
compound, like parts made of the 
laminate, can be used in electrical 
apparatus operating in dust-laden 
and humid atmospheres. A present 
application for the premix com- 
pound, called Resistrac, is electrical 
insulating parts for 5000 and 
15,000-v switchgear. 

Glass-base parts might 
replace mica, ceramic parts 

According to Roger S. Jackson, 
Glastie’s chief engineer, “. . . parts 
made of the new molding compound 





GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17. N.Y. OFFICES IN PRINCIPAL CITIES 


can serve as stronger, less bulky re- 
placements for ceramic or glass- 
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Technical-ities 
By Fred E. Graves 


Fastening of 
gasketed joints 
The right fastener for a “flex- 
ible” joint rests on type of 
gasket material and its com- 
pressibility. Total preload on 
all the fasteners in the connec- 
tion must be enough only to 
compress the gasket and pro- 
vide sufficient additional clamp- 
ing force to withstand the 
hydrostatic test pressure. More 
than this brings on a good 
chance of leakage, through 
“bowing” of the clamping plate. 


Exaggerated sketch showing how too 
much torque tends to distort clamp- 
ing plate and leads to leakage. 


HYPOTHETICAL CASE 
Suppose a joint is tightened 
with Grade 5 Hex Screws to 
their yield strength, and leak- 
age develops. By going to alloy 
screws and tightening still 
further you would still get 
leakage. But Grade 2 Hex 
Screws, ali torqued evenly, 
would no doubt solve it. 


ACTUAL CASE 
The fasteners on one product’s 
flange had to withstand a 4000 
pound hydrostatic pressure. 
But the hard asbestos gasket 
used took a bolt load of 28,000 
pounds for sufficient compres- 
sion to seal. By substituting a 
rubber and fibre gasket in this 
case, bolt load could be reduced. 
So could bolt size, thereby sav- 
ing 73% on fasteners, 








Using Hex Screws in 
tapped holes saves money 


In the cast “coupon” shown above, 
the hex screws were torqued tight 
and removed 50 times—then torqued 
to failure. Note in the cutaway that 
the casting’s threads are still per- 
fect with no sign of stripping. It 
was the screws which broke—a clear 
demonstration that castings fas- 
tened with hex screws will suffer 
no thread damage during repeated 
disassemblies. 


TWOFOLD BENEFIT 
When there are no space clearance 
problems or other special require- 
ments, using studs of l-inch diam- 
eter or smaller often penalizes the 
user. First, in direct costs, since the 
more economical hex head screws 
will do the job to specification. And 
second, in production costs, since 
studs require that tapped holes have 
an interference thread fit, which 
in turn results in slow, “selective” 
assembly to determine properly 


mated threads. Hex screws need 
only a clearance fit, assemble faster. 


ACTUAL EXAMPLE 
In one of his surveys of fastenings 
used by one company, the RB&W 
engineer pointed out that over 250 
stud fastenings were being used in 
a large refrigeration unit. The same 
number of hex screws, costing $8.45, 
saved $22 over the studs and nuts. 
Annually, the total would be $7,800 
on the production run of this unit. 

Not to be overlooked either was 
the tangible saving on the less crit- 
ical tapping job required. 

RB&W offers its help on your 
specific fastener problems, or an 
overall survey of your fastener 
usage. Contact Russell, Burdsall & 
Ward Bolt and Nut Company, Port 
Chester, N. Y. 

Piants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, tll.; Los Angeles, Calif. Additional sales of- 


fices at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco. 
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Rubber tin—A tin compound that 
stretches like rubber and can be vul- 
canized has been developed by the 
Army. Tin is substituted for carbon, 
the usual base of rubber. The new 
polymer, alkyl tin methacrylate, is a 
“stretchable” high-temperature mate- 
rial with greater resistance to chemical 
fuel than conventional rubber. This 
may lead to a series of carbon-replace- 
ment materials similar to boron chem- 


ical fuels. 


New tinplate that is lighter, 
stronger and thinner than any ever 
made is being researched by major 
steel producers. It shows great promise 
and is expected to offer important 
economic advantages to canners and 
other tin plate users, for shipping and 
product protection. No change in tin 
content of the new plate is indicated. 


Nonspattering flux is the re- 
sult of experiments by Tin Research 
Institute. The new soldering process 
uses polyethylene glycol instead of 
acidified water as a vehicle for acid 
fluxes. It has a low boiling point— 
flux won't spatter when it contacts 
molten solder or soldering bit. Spreads 
smoothly over large area. Won't rust 
or corrode; residue washes off easily. 
Low volatility prevents evaporation; 
high flashpoint eliminates fire risk. No 


unpleasant odors or harmful fumes. 


Write today for more 
data on these items or 
for a free subscription to 
TIN NEWS—a monthly 
bulletin on tin supply, 
prices and new uses 


The Malayan Tin Bureau | 


Dept. 24E, 2000 K Street, N.W., Washington 6, D.C. 


For more information, circle No. 331 
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PROPERTIES OF 
RESISTRAC PARTS* 





PHYSICAL PROPERTIES 
Specific Gravity (molded) 2.2 
Shelf Life (85 F), days 30 
Water Absorption (24 hr), % 0.4 
Mold Shrinkage, in. 0.002-0.004 


MECHANICAL PROPERTIES 

Tensile Strength, psi 5,000 
Flexural Strength, psi 14,000 
Compressive Strength, psi 18,000 
Impact Strength (1zod notched), 

ft-Ib/in. 3-6 
Flame Retardance, sec ignition 

sec extinguish>._... 90/30 


ELECTRICAL PROPERTIES 
Dielectric Strength, v/mil 300 
Arc Resistance, sec 180 
Track Resistance, hr° .400 





«Tests performed on 1/16-in. thick specimens 
vTest performed in accordance with Federal! 
Specification LP 406B. 

Test performed on \%-in. thick specimens un- 
der proposed ASTM dust-fog track resistance 


test 


bonded mica parts in many indoor 
electrical applications.” 

Reason: intricate shapes can be 
molded from the compound, and 
these shapes are strong because of 
the glass fiber reinforcement. 

Track resistance 

Jackson says track resistance of 
14-in. thick specimens molded of the 
compound is 200-750 hr, as meas- 
ured by a proposed ASTM dust-fog 
track resistance test. This value 
represents several years’ service 
under the most adverse environ- 


Electrical insulator made of poly- 
ester-glass premix molding com- 
pound, although eroded, is said to be 
functionally sound after testing 480 
hr under a proposed ASTM dust-fog 
track resistance test. 
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Large aluminum impellers 
cast smooth and accurate 
with metallurgical quality 


for high speed applications 


are among the specialties of 
Morris Bean and Company, 


Yellow Springs 1, Ohio. 


magnesium 
ductile iron 


foundries 


For more information, circle No. 





To prevent corrosion 
and anchor paint 
on aluminum 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN + OVER 160 MATERIALS 


Protect aluminum at lowest unit cost 
with CHROMICOAT, conversion coating 


Oakite CHROMICOAT is an economy any way 
you look at it: on the basis of price alone... 
on solution make-up and “mileage”. ..on the 
way it blocks corrosion and forms a perfect 
anchor for paint to keep your customers sold 
and satisfied. 


This is a conversion coating you can depend 


on. Oakite ChromiCoat protects for hundreds of 


hours under the ordeal of salt-spray tests .. . and 
surpasses MIL-C-5541 specs several times over! 
And the Oakite process is simplicity itself. 
No control problem. A thin, golden, uniform 
coating every time. 
ChromiCoat is just one of a line of more 


than 30 Oakite materials designed especially 


for aluminum. There are etch and non-etch 
cleaners .. . barrel finishing compounds. . . safe 
paint strippers... forming lubricants. 

For more information, ask your local Oakite 
man or write to Oakite Products, Inc., 17 
Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKIT 


Est. 1909 
years’ leadership in industrial cleaning 


For more information, turn to Reader Service card, circle No. 382 
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Custom 


For more information, turn to Reader Service card, circle No. 357 
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Economically mass 
produced on fully 
automatic patented 
machines, GRC nylon 
parts are available 
from stock in many 
sizes and types. 
GRC uses single 
cavity techniques, 
molds in one 
automatic cycle, gets 
accurate, uniform 
parts, ready for 
immediate use. 


These advantages, 
these economies, apply 
too, to tiny made-to- 
order parts to your 
specifications . . . 

in quantities of 
25,000 to many 
millions. Write for 
bulletin describing 
GRC's ungive method 
for injection molding 
small plastic parts or 
send for prints for 
quotation. Ask about 
our zinc alloy die 
castings, too! 


NO SIZE TOO SMALL 
Maximum size 14” 
long—.03 oz. 


25 years of 


| IN Ew NYLON: rEs"2- 
PARTS trom GFR Cc 


ves? 


WIRE TIES 


-— 


8 


NYLON SCREWS & NUTS 


GRC's complete line of high quality, close tolerance 
molded nylon screws and hex nuts include screws in 

cial heads—Phillips or slotted types 
—in slaes from #4 thru 4"; hex nuts in _— sizes 
(22 thru 5/16") "GRC Iided nylon mini hi 
screws——half the weight of aluminum—in sizes from 
#2 thru “4” make more 
GRC’s single cavity molding technique adds exceptional 
uniformity, accuracy, economy to nylon’s high strength- 
to-weight ratio, built-in electrical insulating qualities, 
stability, resilience and elasticity. GRC’s molded nylon 
fasteners are available from stock in a wide range of 
ypee, sizes and lengths. 











WRITE, WIRE, PHONE NOW for 
your copy of 

GRC's new de- 

tailed Industrial 

Fastener Catalog 


~ GRIES REPRODUCER CORP. 





mental conditions, Jackson says. 

In the proposed ASTM test, a 
specimen is coated with an artificial 
dust containing flint, clay, salt and 
paper. The specimen is placed in a 
chamber and sprayed with water. 
An electrical charge of 1500 v is 
applied between two electrodes placed 
1 in. apart on the surface of the 
specimen. Arcing between the elec- 
trodes produces high temperatures 
in the material which may cause 
carbon tracking. Materials are rated 
by the time required for the arcing 
to form a conductive carbon path 
between the electrodes. 

Conventional thermosetting plas- 
tics usually track to failure in 10 to 
20 hr in the proposed ASTM test. 

According to Jackson, an arcing 
attack on ceramic parts usually cre- 
ates a thermal shock that may crack, 
chip or spall the ceramic parts. 

KEY NO. 645 


Plastics Extrusions 
Are Multicolored 


Multicolored plastics parts are the 
result of a new extrusion process 
developed by Anchor Plastics Co. 
Inc., 36-36 36th St., Long Island 
City 6, N. Y. Details as to how the 
process works have not been revealed. 

According to the producer, the 
multicolor extrusion process can 
turn out parts such as radio and 
appliance dial scales, cabinet and 
panel moldings, handles, pen barrels 
and decorative trim with two-tone 
effects. 

Any combination of two opaque 
or translucent colors, or crystal 
clear and any color, can be specified. 
The producer says the second color 


MOG 
Vly 


Multicolored extrusions are made 
in various and sizes. The 
second color portion (indicated by 


shapes 


progress in 


> World's Foremost Producer of Small Die Castings 


153 Beechwood Ave., New Rochelle, N.Y. © NEw Rochelle 3-8600 
See us at the DESIGN ENG. SHOW—Booth #2435 


black areas) is said to be an inte- 
gral part of the extrusion. 
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Report on Developments of 


New Fansteel 52 Metal 
in Hypersonic Vehicle 


Prototypes 


Design and development work on 
hypersonic flight vehicles by Boe- 
ing Airplane Company and other 
missile and airframe manufac- 
turers has indicated some impor- 
tant use-possibilities for Fansteel 
82 Metal. This new columbium- 
tantalum-zirconium alloy was 
among the materials fabricated 
into prototype leading edges for 
materials capability evaluations 
at 2000°F and over. Results veri- 
fied Fansteel’s own tests proving 
the metal’s high strength-to- 
weight properties at elevated tem- 
peratures. 


Excellent Oxidation Resistance 


Exhaustive tests in the Fansteel 
laboratories prove Fansteel 82 
Metal far superior in oxidation 
resistance to pure columbium. Cal- 
culated on the basis of weight gain 


during exposure at 2000°F in air, 
82 Metal is ten times as resistant 
as the pure refractory metal. Six- 
teen-hour, 2000°F test in flowing 
air showed remarkable low scal- 
ing of 0.01 cm. 


Tensile Properties of Sheet 


The encouraging results of Boe- 
ing’s prototype tests indicate 82 
Metal’s suitability for airframe 
and missile material. Average ten- 
sile properties are shown below. 


—wA 


Fansteel 82 Metal Easily Formed 


In addition to its high tempera- 
ture properties, 82 Metal has 
excellent fabricating characteris- 
tics. Ductile welds are made with 
little or no tendency to fracture in 
heat affected zones. It is easily 
fabricated at room temperatures, 
as worked or annealed. Its melting 


TENSILE PROPERTIES OF SHEET 








TEMPERATURE 
Degrees F 


ATMOSPHERE 


ULTIMATE TENSILE 
STRENGTH, psi. 


YIELD STRENGTH 
.2% offset, psi. 


ELONGATION 
% in 1 in. 





70-80 
1800 
2400 








Air 
Argon 
Argon 





76,000 
59,000 
19,000 





65,000 
53,000 
15,000 





12 
1.5 
14 








Photos Courtesy of Boeing Airplane Company 


Welding the Boeing prototype in 
on inert atmosph chomb 
using tungsten inert gas process. 





point is 4550°F and density 10.26 
grams per cc (0.371 lb. per cu. in.). 


Design and Engineering Help 


Fansteel engineers and metallur- 
gists are now working with many 
other firms in adapting Fansteel 
82 Metal to specific areas. They 
will be glad to cooperate with your 
own designers and production 
people in studying and applying 
this useful new metal. Just send 
us your print or part sample, or 
call in the Fansteel representative. 


Available From Stock 


For experimental purposes... 
Fansteel 82 Metal is available 
from stock in ingots, forgings, bar, 
rod, plate and sheet. Let us keep 
you informed of developments 
concerning this new alloy as they 
occur. Write for the latest techni- 
cal bulletin. 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 








For more information, turn to Reader Service card, circle No. 453 
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Let us show 
you how to 
KEEP 
COMPONENT 
COsTS 








Send a sample or blue print 
for estimates. 


Art Wire specializes in wire forms de- 
signed for today’s automatic production 
lines . . . manufactured with the pre 
cision and uniformity that assure the 
economy of an uninterrupted work flow 
Reduced down-time, and the lower 
costs made possible by Art Wire's mod- 
ern production methods mean greater 
Savings to you, and greater profit in 
your operations 


ART WIRE AND STAMPING CO. 


13 Boyden Place, Newark 2, N. J 





For more information, circle No. 399 
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portion is not a thin surface effect 
but is an integral part of the ex- 
trusion, several thousandths of an 
inch thick. 

The multicolored extrusions, trade- 
marked Twin-Tint, are made to cus- 
tomer specifications in most thermo- 
plastic materials. KEY NO. 646 


Other News .. . 


Metals 


> Belleville Wire Cloth Co., Inc., 135 
Little St., Belleville, N. J. is supply- 
ing wire cloth that is said to be free 
of jagged or uneven edges. The wire 
cloth is available short or long in 


any width. KEY NO. 647 


> Gold alloy strip in thicknesses 
down to 0.0005 in. and in widths up 
to 4 in. is available from Accurate 
Specialties Co., Inc., 37-11 57th St., 
Woodside 77, N. Y. KEY NO. 648 


> An ultra fine, high resistivity 
nickel-base wire called Moleculoy is 
now available with a protective coat- 
ing of polyester enamel. The devel- 
oper, Molecu-Wire Corp., Scobey- 
ville, N. J., says the coated wire has 
good abrasion and heat resistance, 
and increased dielectric strength. 
KEY NO. 649 


> Small billets of stainless and alloy 
steels for precision investment cast- 
ing are available from Dreifus Steel 
Corp., 8 Cynwyd Rd., Bala Cynwyd, 
Pa. The billets are available in over 
30 different alloys. KEY NO. 650 


Plastics & rubber 

> A new pressure hose with a spe- 
cially formulated nylon inner tube 
reinforced with high tensile strength 
yarn is now available from Polymer 
Corp. of Pa., 2140 Fairmont Ave., 
Reading, Pa. Known as Nylaflow, 
the hose is one-fifth the weight and 
has a wall thickness less than one- 
half that of rubber hose with equiva- 
lent burst strength. KEY NO. 651 


> High-quality reprocessed poly- 
ethylene film is availabie in pellet 
form from Interplastics Corp., 120 
E. 56th St., New York 22. Called 
Poly-Pellets, the reprocessed film can 
be injection molded, extruded or 
blow molded into a variety of 
products. KEY NO. 652 


> Thin, cast acrylic sheets for use 
as dial facings are being produced 
by Cast Optics Corp., 123 Newman 
St., Hackensack, N. J. The sheets 


ENGINEERING 


are supplied clear or colored in 
thicknesses ranging from 0.015 to 
0.050 in. KEY NO. 653 


> Connecticut Hard Rubber Co., 407 
East St., New Haven 9, Conn. has 
introduced a Viton synthetic rubber 
sheet stock called Cohrlastic 975. The 
sheet measures 12 by 12 in. and 24 
by 24 in., in thicknesses of 1/32 to 
1/8 in. KEY NO. 654 


>» A series of synthetic rubber com- 
pounds for use in vibration damping 
applications at audio frequencies has 
been announced by Industrial Elec- 
tronic Rubber Co., 31945 Aurora Rd., 
Solon 39, Ohio. The producer says 
the compounds can be fabricated into 
extremely small and complex shapes. 

KEY NO. 655 


> Unarco U-200 is the name of a 
new rigid urethane foam pipe insu- 
lation specially designed for use at 
temperatures ranging from -300 to 
200 F. The product is marketed by 
Union Asbestos & Rubber Co., 
Fibrous Products Div., 1111 W. 
Perry St., Bloomington, Ill. The 
urethane foam insulation is supplied 
in half-round sections and blocks. 
KEY NO. 656 


>» Two plastics laminates for use at 
500 F have been introduced by 
Synthane Corp., Oaks, Pa. Grade 
ARF-HT consists of an asbestos mat 
reinforced with a modified phenolic 
resin binder; Grade G3-HT has a 
glass fabric reinforcement and a 
modified phenolic resin binder. 

KEY NO. 657 


Other nonmetallics 
> A kraft paperboard impregnated 
with a phenolic resin is a new prod- 
uct of Consolidated Paper Co., Mon- 
roe, Mich. The paperboard is pro- 
duced in sheets up to 66 by 72 in., 
in thicknesses from 0.060 to 0.200 in. 
KEY NO. 658 


> A new synthetic lubricant can be 
stored in tropical areas for five 
years or longer without deteriorat- 
ing. The lubricant, developed by 
Esso Research and Engineering Co., 
15 W. 5ist St., New York 19, is 
recommended for use in jet planes. 

KEY NO. 659 


> An SBR (styrene-butadiene) rub- 
ber-coated nylon diaphragm material 
for low temperature applications has 
been introduced by Reeves Bros., 
Inc., 1071 Ave. of the Americas, 
New York 18. The product, called 
Revecote 7331, is said to retain its 
flexibility at temperatures down to 
-67 F. KEY NO. 660 


> Porter Engineering Co., 1513 W. 
Orvilla St., Hatfield Pa. is a new 
source for such pressed borosilicate 
glass products as light diffuser 
lenses, reflectors, oven windows, 
laboratory glassware and light fix- 
tures. KEY NO. 661 


> An improved Fosterite ceramic 
called AlSiMag 243 has been intro- 








Alcoa puts the metal where you want it 


How BIG an impact have you seen 
lately? Alcoa can now make them up to 
12 in. in diameter and 60 in. long. 
When Alcoa’s new 2,500-ton press 
hits an aluminum alloy slug, a giant 
impact is formed with the combined 
strength of an extrusion and forging. 
Like their small brothers, these big 
new impacts can save you money. They 
are produced in one fast operation. 
There’s no parting line to be ground. 
No scale to be removed. No draft to be 
cut off. Impacts have forged bases and 
extruded sections. Multiple parts can 
often be combined into one integral 
impact eliminating welded or mechani- 
cal joints. Machining is reduced, and 
excessive material waste is eliminated. 


You can get these big new Alcoa® 
Impacts in many alloys with tensile 
strengths up to 75,000 psi. Also made 
from aluminum powder metallurgy 
alloys which provide excellent proper- 
ties at elevated temperatures. 

Alcoa Impacts are unfailingly sound. 
They have smooth, corrosion-resistant 
surfaces. You can have them in plain 
or complex shapes with design features 
combining those of forgings and extru- 


WaLcoa ALUMINUM 


sions—flanges, steps, multiple walls, 
bosses, ribs. 

In impacts, as well as forgings, cast- 
ings, extrusions and screw machine parts 
. . . Alcoa puts the metal where you 
want it. A call to Alcoa can mean 
ingenious design solutions. Start now; 
write for Metal in Motion, Alcoa’s new 
34-page brochure on impacts. Aluminum 
Company of America, 909-E Alcoa 
Building, Pittsburgh 19, Pa. 


Alcoa puts the metal 
where you want it... 





oe 


ALUMINUM COMPANY OF AMERICA 


in impacts, castings, 
forgings, extrusions 
and screw machine parts. 


For more information, turn to Reader Service card, circle No. 386 
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duced by American Lava Corp., 
Manufacturers Rd., Chattanooga 5, 
Tenn. It is recommended for vac- 
uum tube applications. KEY NO. 662 


> A new latex-impregnated paper 
is designed as a wrapping material 
for metal stock during shipment. 
Sold under the name 259 by Ameri- 
can Sisalkraft Corp., Attleboro, 
Mass., the paper resists abrasion 
caused by movement of a packaged 
load or by mechanical handling 
equipment. KEY NO. 663 


> Electro-Thermal Industries, Inc., 
57 S. Main St., Pearl River, N. Y. 
has added molybdenum and tungsten 
silicides to its line of heat and oxi- 
dation resistant materials. The sili- 
cides are supplied in cylindrical 
shapes and lumps. KEY NO. 664 


> Two new silicone fluids, called XF 
1030 and XF 1031, are compatible 
with a variety of fluids including 
aromatic and chlorinated hydrocar- 


bons, aliphatic hydrocarbons and the 
lower alcohols. The fluids are avail- 
able from General Electric Co., Sili- 
cone Products Dept., Waterford, 
N. Y. At 77 F, XF 1030 has a vis- 
cosity of 85 es; XF 1031, 100 cs. 

KEY NO. 665 


> Dawbarn Bros., Inc., Waynesboro, 
Va. has introduced a new polypro- 
pylene fiber designed for use in out- 
door furniture. According to the 
developer, the fiber will not fade or 
lose its strength after exposure to 
outdoor weathering. The fiber is cal- 
led DLP KEY NO. 666 


55. 


Finishes 

> A liquid neoprene rubber paint 
called Apco has been developed by 
Adhesive Products Corp., 1660 Boone 
Ave., New York 60. The paint can 
be applied to metal, wood, plastics, 
concrete and other materials. It is 
self-vuleanizing and dries in a few 
minutes. KEY NO. 667 


> Anton Co., 55 Front St., New 
York 4 is marketing a metal polish 
called Met-All that is said to clean 
and polish aluminum to a mirror- 
like finish. The polish can also be 
used on copper, brass, silver, stain- 
less steel, pewter and gold. 

KEY NO. 668 


>» Electro Rust-Proofing Corp., P.O. 
Box 178, Newark 1, N. J. is offering 


an aluminum alloy anode for corro- 
sion control in ocean-going ships. 
KEY NO. 669 


> An ultrasonic cleaner for applica- 
tions requiring high energy density 
has been developed by National 
Ultrasonic Corp., 111 Montgomery 
Ave., Irvington 11, N. J. The unit 


is called Model No. 220. 
KEY NO. 670 


» Watco-Dennis Corp., 1640 20th St., 
Santa Monica, Calif. has introduced 
an oil and resin polymerizing finish 
for production prefinishing of wood. 
The material is said to achieve an 
oi) or “Danish” type of finish with- 
out the hand rubbing usually required 
with linseed oil. KEY NO. 597 


>An aluminum oxide insulating 


brick measuring 2% x 4% x 9 in. 
is available from Ipsen Industries, 
Inc., 715 S. Main St., Rockford, Ill. 
The specially formulated ceramic 
brick is said to withstand tempera- 
tures up to 3400 F. KEY NO. 598 


Joining materials 

> Silver-arsenic preforms with a 
melting point of 1800 F are designed 
for use in forming alloy junctions 
in semiconductor devices. The pre- 
forms are available from Accurate 
Specialties Co., Inc., 87-11 57th St., 
Woodside 77, N. Y. KEY NO. 599 








to your 


ee 


usually $65.00—$200.00. 


ANCHOR 
PLASTICS 





ANCHOR 
PLASTIC 
EXTRUSIONS 


specifications 


— ——— SSS pi Mf —| 
=PLASTI-BRASS® PLASTI-KROME®= 


bri hi : vine Sle, 
right metal-like moldings ——————_ 


LALA, AWd~O. 


SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS 


® No die charge on plain rods or tubes. Others 


® 19 years precision custom work experience exclusively. 
® 40,000 sq. ft. plant, own tool room & fabricating dept. 

® Cutting service, drilling, punching & forming. 

® Let us quote on your requirements. Ask for Brochure. 


ANCHOR PLASTICS 


Company, Inc. 


36-36 36th St., Long Island City 6, N.Y. 212 RA 9-1494 


Temperature 
0° to 1200°F. 


Recirculating 


high 
type Pereco Electric Oven 


temperature, 


40” w. x 24” d. x 24” h. f 


F. to 1200°F. 5%” graded 


troller and other power 
controls in compact over- 
all size of 71” w. x 54” d. 
x 62” h, and ready to con- 














See Us at Booth 2103, Design Engineering Show 
New York Coliseum, May 23-26 | 


For more information, turn to Reader Service card, circle No. 341 
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nect to 220/3-phase power 
line (20 KW). 


ENGINEERING 


Multi-purpose! Another widely 
adaptable unit in the Pereco Re- 
circulating Electric Oven Linel This 
recirculating- 


DRFH-13) provides a chamber area 
trolled work temperatures from 0°- 


duty insulation. Nichrome heating 
elements, open ribbon-type. Com- 
pletely self contained, including 
blower and motor, built-in auto- 
matic temperature indicator-con- 


PERECO Electric OVENS 


Electric 
Furnace & Kilns 


Check Pereco for your 
lab. pilot plant or small 
production furnace or 
kiln needs. 


(Model 


or con- 


Write today for details on a 
Pereco Electric Oven to handle 
your specific type of work. If a 
standard unit is not suitable 
Pereco will design a special unit 
incorporating Pereco’s many job- 


super- 





proved operating features. 


PERENY 


EQUIPMENT CO., INC. 
Dept. A 893 Chambers Rd. 
Columbus (2, Ohio 


For more information, turn te Reader Service card, circle No. 373 








New Technical Booklet on com 


Polypropylene now ready for you 


Latest, most complete information covering this versatile new thermoplastic that’s ideal for a great 
variety of end products including hospital and laboratory items, appliances, automotive and aircraft 
parts, housewares and toys, containers and closures, electrical items, fabrics and rope, packaging films. 





AviSUN CORPORATION 


Fill in and 335 Post Road, Marcus Hook, Pa. 


Please send me Booklet AP-601 covering AviSun Polypropylene. 


AVISUN_ mail coupon | nme aaa 
TODAY Company Position 


Address. 




















AviSUN CORPORATION, 000 Post Road, Marcus Hook, Pa. 
#a trademark of AviSun Corp. 
NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 


Akron 9, Ohio, 790 East Tallmadge Avenue East St. Louis, II!., P.O. Box 310, 14th and Converse Streets 
Boston 16, Mass., 738 Statler Building Los Angeles 5, Cal., Rm. 730, Texaco Bidg., 3350 Wilshire Boulevard 
Chicago 45, Ill., 2947-51 West Touhy Avenue New York 22, N.Y., 460 Park Avenue 


For more information, turn to Reader Service card, circle No. 514 
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PRECISE TUBING HELPS HANDLE HOT STUFF 


Juggling radioactive materials takes a pair of sure hands—sure mechanical hands. Mal- 
functions cannot be tolerated. All components must adhere to rigid specifications and 
operate together perfectly. A good application for precise tubing. 

We make stainless steel and nickel tubing in mechanical, aircraft, capillary and hypo- 
dermic grades in sizes up to 1 inch OD. Also nickel and nickel alloy tubing in sizes up to 
1 inch OD—plus an amazing variety of “‘specialties’’ such as super and ‘“‘exotic’’ alloys, 
glass-to-metal sealing alloys and clad metals. 

In addition, we produce a vast line of platinum products and chemicals that have been 
used by industry for over a century. 

We are unique because of our ability to work these metals to such tiny, precise forms. 
Bulletin No. 12 describes our tubular products—Catalog No. 5 describes our platinum 
products. Write for them. 


(BISHE 


Tubular Products Division v.BIsHOP a CO. platinum works @~ + ™ 40 KING STREET, MALVERN, PENNA.. 


a HNSGON MATTHEY ASSOCIATE METALS FOR PRECISION AND PERFORMANCE" 


For more information, turn to Reader Service card, circle No. 525 
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When Space is ata Premium... 


Use ZINC 


DIE OF}TO 
4 


CASTINGS }_ =e 


€~ 





100 of these governors 
are die cast per hour 


Here is an excellent example of the design be designed to fit into an extremely small space be- 
engineer's adjustment to the dictum: Jn ail business tween the motor drive housing and the keyboard 
machines, space is at a premium. section. Consideration of the following factors led 

Used in a Burroughs desk-size adding machine, to the choice of zinc in the die cast design: 
the miniature governor parts shown above had to 


1. HIGH SPEED OF PRODUCTION 
2. ABILITY TO HOLD CLOSE TOLERANCES 


3. STRENGTH AND DURABILITY 


The governors are cast in a two-cavity mold. are air-cleaned and assembled with steel pins and 
After drilling and reaming the small holes, the parts steel flyweights. 


DIE CASTING is the Process... ZINC, the meta/. 
BUNKER HILL 


Eastern Sales Agents: 
ST. JOSEPH LEAD CO. * 250 Park Avenue * New York 17, N. Y. 


BUNKER HILL 99.99+% ZINC ea ic ¥ 3 PREFERRED 


Sales Office For The Pacific Coast 
THE BUNKER HILL CO. * 660 Market St. © San Francisco, Calif. 


Zn-159 


For more information, turn to Reader Service card, circle No. 376 
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STANDARD HB 


SPECIAL HB 


MUSIC WIRE 








219,000 min. 
227,000 “ 
244,000 “ 
310,000 “ 


249,000 min. 
258,000 “ 
276,000 “ 
320,000 “ 


249,000 min. 
258,000 “ 
282,000 “ 
350,000 “ 











You can use PAGE Special HB for many jobs 
where music wire has always been specified 
—and save up to 60% on your wire costs! 
PAGE Special HB is a hard-drawn, high-car- 
bon steel wire, available in diameters from 
.162” to .020” (bright finish). Its tensile 
strength approaches that of music wire in 
all sizes — and in sizes .090” and coarser 
equals it! Check the chart above for tensile 
strengths of four typical diameters. If you 
now use music wire, it makes sense to inves- 
tigate PAGE Special HB; you may be able to 


reduce your wire costs considerably. 


PAGE is a logical source for other types of 
manufacturers wire, too. Why not see for 
yourself what PAGE quality wire can do to 
improve your product and lower your costs. 
And if you have an unusual problem requir- 
ing a special wire PAGE can help you there, 
too. The latest example of PAGE leadership 
is the development of acco Aluminized 
Wire; commercially pure aluminum bonded 
to a steel core. 


acco PAGE MANUFACTURERS WIRE 


Page Steel and Wire Division « American Chain & Cable Company, Inc. 
Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, Los Angeles, New York, Philadelphia, 
Portiand, Ore., San Francisco, Bridgeport, Conn. 


WRITE FOR DETAILS 


Booklet DH-107A gives complete data 

on PAGE Special HB, including table of 
tensile strengths, chemical composition, 
dimensions, finishes, and other information. 
Write us at Monessen, Pa., for your copy 
—or for information on any other PAGE wire. 


he source fot ansuvers 
0 wire problems 


For more information, turn to Reader Service card, circle No. 403 
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| Product-Design 

| BRIEFS 

| from Durez 
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MIND OVER MOTOR 


This phenolic fan will help an electric 
motor run cool and quiet for years to 
come. 

It won’t warp out of shape if the mo- 
tor toils for hours in the hot sun or sits 
idle for days in a damp cellar. It won’t 
rattle or hum. 

To the men who make the motor, it 
means a better product; the right blade 
contour with no machining. Precise 
concentricity and balance, molded in. 
Light weight. 

Perhaps you could use these advan- 
tages of Durez phenolic in one of your 
products. Your custom molder will be 
glad to talk with you about it. 








DECAR 


LESSON IN LAMINATES 


Think back—to a classroom of desks 
with varnished ink-stained tops gouged 
with the initials of your predecessors. 

Then think ahead, as the makers of 
school furniture are doing. They use 
tough plastic Decarlite desk-top sand- 
wiches—laminates that take pupil pun- 
ishment in stride. The best of these 
have a layer of Durez phenolic in them. 

Lesson for today: if you want a lam- 
inate to be stiffer and harder, to be di- 
mensionally stable, to last longer and 
hold its shape better, think of Durez 
phenolic resins. They’re low in cost. 
They bond, impregnate, harden—and 
stay that way for keeps. If you’d like to 
know more about what these versatile 
resins can do for you, write us describ- 
ing the problem. 


BRAIN FOR A BOMBER 


This is a read unit of a latitude data 
computer, part of the B-52’s intricate 
bombing-navigation system made by 
IBM. 

Engineers had trouble molding one 
part (arrow). They were using a plas- 
tic which required a high molding pres- 
sure. This high pressure damaged the 
steel part of the pin assembly by forcing 
it into the locating portion of the mold. 

A switch to a Durez diallyl phthalate 
molding compound was the answer. 
This material molds at lower pressures 
and provides the right physicals with 
virtual freedom from cold flow and 
creep. 

When you want reliability in a sys- 
tem—with no room for compromise—a 
Durez diallyl phthalate compound may 
be your solution, too. For data on these 
premium-quality materials, write us or 
check the coupon. 


1BM FEDERAL SYSTEMS DIVISION 


For more information on Durez materials mentioned, check here: 
(1) Phenolic molding compounds—descriptive Bulletin D400 

(1 Phenolic resins—illustrated bulletin describing uses 

(J Diallyl phthalate molding compounds—data sheets 


Clip and mail to us with your name, title, company address. 
(When requesting samples, please use business letterhead.) 


DUREZ p.iastics DIVISION 


1405 WALCK ROAD, NORTH TONAWANDA, N.Y. 


HOOKER CHEMICAL CORPORATION 


For more information, circle No. 466 


HOOKER 


CHEMICALS 
PLASTICS 





JUST 
OFF 
THE 

PRESS 





GET YOUR COMPLETELY NEW 
SOURCE BOOK ON INDIUM 


The MAGICAL 49th Element 





PARTIAL LIST 
OF CONTENTS 


Discovery, Occurrence, 
Detection, Estimation and 
Extraction of Indium 
Physical Properties of Indium 
Table of Physical 
Constants 
Atomic Diameters of 
Metallic Elements 
Constitution of Indium Alloy 
Systems 
Binary Systems 
Ternary Systems 
Quaternary Systems 
Quinary Systems 
Phase Diagrams 
Low Melting Solders 
Bearing and Brazing Alloys 
Metallography of Alloys 
INDALLOY Intermediate 
Solders 
Nomographic Charts of 
Pellets and Spheres 
Chemical Properties and 
Compounds of Indium 
Electrochemical Properties 
Electrochemical Methods 
of Analysis 
Physical Constants of 
Inorganic Compounds 
Indium Plating, Stripping, 
Recovery 
Pe. <) 

ANNOTATED 
BIBLIOGRAPHY 
reporting corcisely on all writ 
ings about Indium properly in 
dexed and sectionalized for 

reference 





This new reference book 
on Indium will find its 
place in hundreds of uni- 
versity and technical 
libraries in many coun- 
tries. It will be a worthy 
companion to research- 
minded engineers... 
everywhere! 
® 770 fact-filled pages 
© 91 photos and 
drawings 
® 3 years of editing 
In 1950, we published the 
first edition of “Indium” 
which has been out of 
print for some time. This 
is a completely new edi- 
tion .. . almost 500 more 
pages than the first! It will 
make a handy addition to 
your reference shelf. 


SINCE 1934 


Pioneers in the 
Development and 
Applications of 
Indium for Industry 


f@ MAIL COUPON TODAY 


me DN DIUM cosroranion oF amenica 


1676 LINCOLN AVENUE @ UTICA, NEW YORK 


Please send free bulletin and further information on your new book 


Indium 
Please send me immediately 
at $10.00 per copy 
CHECK ENCLOSED 


Nome 
Title 
Address 


City and Stote 


BILL MY FIRM 


copy(s) of your new book priced 


| 
| 
| 
| 
| 
| 
SEND €.0.D. | 
| 
| 
| 
| 
| 
| 
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MACHINERY 


APPLIANCES 


¢ 


IN SOME WAY- 
ALMOST EVERY DAY- 
PEOPLE FIND 

MORE USES FOR 


LITE 


THE VERY BEST IN 
HIGH PRESSURE 
PLASTIC LAMINATES 











& Need a tough, non-corrosive 
plastic for gears? A graphite- 
impregnated, heavy duty stock for 
bearings? An economical, long- 
lasting die stock? These and many 
other applications are being 

ably handled by the 34 grades 
and types of Farlite high 

pressure plastic laminates now 
available. A Farlite consultant is 
always ready to assist you in 

the selection of the proper type 
for your product application. 


FREE 


TECHNICAL 

DATA AND 
PRODUCT 
SUGGESTION CHART 


® 
PLASTICS DIVISION 


FARLEY & LOETSCHER MFG. CO. 


DUBUQUE, IOWA 


For more information, turn to Reader Service card, circle No. 484 For more information, turn to Reader Service card, circle No. 521 
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Big jet aircraft make money only when they are in the air. 

Every minute they are earthbound is costly. You just can’t 

kK : @ take chances on failure of aircraft engines from fuel contami- 
aA N) ] rC Nn nation, or on failure of refueling equipment. That’s why those 
parts of Brodie BiRotor refueling meters and control valves 

helps keep that come in contact with the fuel are chemically plated with 


. . KANIGEN nickel alloy. 
jet aireraf f where Brodie BiRotor meters have been used for controlling aircraft 
the money refueling for many years, and their internal parts have been 
_..4n the air KANIGEN-coated ever since this highly accurate method of 
plating difficult or complicated surfaces was perfected. 
Do you havea corrosion or contamination problem? Is it a small 
part like the Brodie meter housing? Or is it a surface as large 
as the inside of a 20,000 gallon tank car? Whatever it is, there’s 
a way to solve your problems with KANIGEN chemical nickel 
plating. Write or phone the nearest General American office. 
It pays to plan with General American. 


KANIGEN DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 


Chicago 3, Illinois 


For more information, turn to Reader Service card, circle No. 394 
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For more information, turn to Reader Service card, circle No. 443 


‘““Conelok”’ 
with prevailing torque 


Three sectors of the tapered por- 
tion of the CONELOK nut are 
preformed inwardly (Fig. 1). When 
the Nut is applied to a bolt, these 
conforming sectors are elastically 
returned to a circular configura- 
* tion and create an inward and 
downward pressure which pro- 
duces intimate contact between 
the load carrying flanks of the nut 
and bolt threads (Fig. 2). The 
shape of the cone sector displace- 
ment insures conformity with the 


en tee 


Wew One-Piece 


Fig. 1 


tion contact area. . . . The closed 
stress path in the locking portion 
of the nut and the advantageous 
distribution of locking pressure, 
produce a locking device of high 
fatigue life ...and equivalent 
locking force is exerted at only a 
fraction of the stress of any slot- 
ted type locknut. CONELOK main- 


So Ear ry ‘a 


baa 


shetabalabababebed fabé 


tains its locking action through 
many re-applications. ... It is 
adaptable to high, and low torque 
assemblies . . . t6 high torque 
stop-nut applications ... and may 
be obtained in sizes from No, 10 
through 1%”, Full and Thick di- 
mensions are “Standard”. . . 
Send for brochure which 


includes complete 
engineering specifications. 


mating bolt and maximum fric- 


) Nationa MACHINE PRODUCTS COMPANY 


in SPS company 44250 UTICA ROAD raise A, =! © se 














BERYLLIUM 
COPPER 


Silvercote ® 


ALUMINUM | 


a TF MOLAS errs 


ni-clad-ti § 


TANIUM wire 





CERAMIC-TO-METAL 
BRAZING 





BEB pte See Cita 


@ OTHER NON-FERROUS 


Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli- 
cation or a simple stapling purpose, your choice of 
the proper alley or composition, temper and type 
of wire could mean success or failure during crucial 
test. 

round @ flat — square @ half-round = 


Precision gauges from Ye te .002. Close tolerances held. 


) Weighing a total of approximately 28 
ounces, the 1-piece frame and housing for the Pow- 
ernail unit pictured is being mass produced here at 
Sinko. The Powernail Co. is one of many well known 
manufacturers who look to us for their needs in 
Plastic Molded Parts . . . economically produced, 


WE MOLD ALL THERMOPLASTICS ... from 2 to 175 oz. 


SPRING WIRE — WIRE FOR INSTRUMENTS 
ELECTRONICS — STRAND FOR WIRE ROPE AND BRAIDED 
APPLICATIONS — MANDREL WIRE — WIRE FOR FORMS 


RIVETS — STAPLING 


For more information, turn to Reader Service card, circle No. 344 
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Send for descriptive folder. 


LITTLE FALLS ALLOYS 


INCORPORATED 
186 Caldwell Avenve * Paterson 1, N. J. 





7310 W 


WILSON AVE 











Offices in Principal Cities Throughout the United States 





For more information, turn to Reader Service card, circle No. 335 
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Everything new but 
the shape 











Turbine Wheel Forging 





Material — High Temperature 
Nickel-base Alloy 


_— 





ys. ———St—“‘éH 


Weight — 520 pounds (machined 


—_— 





Diameter — 45 inches 





Ever since man discovered the wheel, he has Helping wheels turn—on the ground—on the 
been working at new ways to use it. The latest sea—in space—is all part of Wyman-Gordon’s 
use of the wheel is in the jet turbine. These tur- business. Where performance depends upon 
bine wheels and compressor wheels, forged in stamina, there is no substitute for a forg- 
massive closed dies from materials unknown a ing —and in a forging there is no substitute 
few years ago, make possible the outstanding for Wyman-Gordon experience, quality and 
performance records of our American engines. dependability. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 





WORCESTER MASSACHUSETTS DETROIT MICHIGAN 
FORT WORTH TEXAS 


HARVEY ILLINOIS 
GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS LOS ANGELES CALIFORNIA 


For more information, turn to Reader Service card, circle No. 363 
MAY, 1960 + 2685 
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and GRIPCO LOCK NUT 
LOWER COST 
on your 
products 


with this 


family of 


GRIPCO 
FASTENERS 


All types and sizes of 
Gripco fasteners listed 

in catalogue are available 
for immediate delivery. 


Qualified fastener 
engineers are available 
for consultation on all 


your assembly problems. a 
GRIPCO PILOT-PROJECTION 
WELD NUT 


® BRASS GRIPCO OR CENTERLOCK NUTS. 


® MINIATURE WELD AND CLINCH NUTS, 
WITH OR WITHOUT LOCK. 


© GRIPCO AND CENTERLOCK 
HI NUTS. 


©@ STANDARD SEMI-FINISH FULL 
AND JAM NUTS. 


®@ STAINLESS STEEL LOCK, WELD 
AND SEMI-FINISH NUTS. 


@ COLD FORMED SPECIAL NUTS 
OR PARTS TO PRINT. 


GRIPCO COUNTERSUNK 
WELD NUT 


ns ef Lock Nuts 


Send for samples and NEW CATALOG today 


GRIP-NUT comrany 


101 BROAD ST. * SOUTH WHITLEY, INDIANA 
For more information, turn to Reader Service card, circle No. 360 
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For more information, turn to Reader Service card, circle No. 390 


ACE PLASTIC 
EXTRUSIONS 


SHAPES « CHANNELS « SPLINES « PROFILES 
CORNER MOLDINGS « RODS « TUBES 
IN THESE PLASTICS 
ACRYLICS @ ACETATE e BUTYRATE e POLYCARBONATE 
POLYPROPYLENE e METHYL STYRENE e ETHYL CELLULOSE 
POLYETHYLENE © STYRENE © VINYLS-ELASTOMERIC & RIGID 


Ad FAST DELIVERY 


Write, wire, phone for Bulletin ES, samples and 
prices .. . or send specifications, blueprints for im- 
mediate quotation. 





ACE PLASTIC COMPANY 


91-48 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 











Avatlatle NOW 


SOMETHING NEW 
IN EXPANDED METAL 

















| MIcROMESH 


> fine mesh sizes to close tolerances 
> special materials including precious metals 





New MICROMESH, with carefully controlled 
“screen density’, weight per unit area and thick- 
ness, is solving old design problems in the 
chemical processing, electronic and general 
manufacturing industries. Send for the new 
MICROMESH data folder and see how this new 
kind of expanded metal can meet your needs—at 
surprisingly low cost. Write today! 


DESIGNERS 
METAL 
DIVISION 


North American Cement Corporation 


650 Hoffman Street - Hammond, Indiana 


Manufacturers of Micromesh, Duromesh and Decromesh expanded metals 





For more information, turn to Reader Service card, circle No. 457 
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Copper Alloy Bulletin 





Nn 


new BRIDGE 


PORT NIRONZE' 635 


gives 90,000 psi yield strength 


90,000 psi Yield Strength Obtained with 
New Age-Hardenable Copper-Nickel- 
Silicon Alloy 
Bridgeport Nironze 635, an age-harden- 
able copper-nickel-silicon alloy, com- 
bines excellent cold-working properties 
with high tensile and very high yield 
strengths, good electrical conductivity, ex- 
cellent general and stress-corrosion resist- 
ance. Supplied in the solution-treated 
and drawn condition, Nironze 635 offers 
exceptional cold-working properties. A 
low-temperature heat treatment, following 
additional cold-work age, hardens this 
alloy to produce tensile strengths of 
100,000 psi, yield strengths of 85,000 psi 
and improved electrical conductivity of 

a minimum of 35% IACS. 

Easily Cold-Formed ... Machined 
The excellent cold-working properties of 
Nironze 635 in the solution-treated and 
drawn condition allow such severe cold 
work as upsetting, cold-heading, roll- 
threading, bending, forming or similar op- 
erations to be carried out with ease. Heat 
treatment following this cold-work age- 
hardens this alloy to produce maximum 
tensile and yield strengths. 

Nironze 635 in the solution-treated-drawn- 
aged condition has a machinability about 
30% of free-cutting brass rod, thereby 
making it possible to carry out such con- 
ventional machining operations as sawing, 
grinding, turning, milling or similar 
operations. 

Maximum cold-work may be performed 
on Nironze 635 in the solution-treated or 


soft condition. In order to obtain highest 
possible physical properties, this alloy 
must be cold-worked from 50-80% before 
aging. 
Proved by Performance in 
These Applications 

Cold-headed bolts and fasteners used in 
pole line hardware, switch gear, wire con- 
nectors, neon signs, railway equipment, 
exposed electrical parts and structural 
supports, marine hardware and fittings 
can all use Nironze 635 to advantage. The 
new alloy’s unique combination of high 
yield and tensile strengths, good conduc- 
tivity and high corrosion resistance pro- 


j 


| 


Typical connectors which benefit from high 
yield strength of NIRONZE 635. 


vides design and production advantages 
never before offered by a silicon bronze. 


Test a Sample Now 

Nironze 635 has been thoroughly evalu- 
ated in the laboratory and in the field to 
insure the high quality and top perform- 
ance common to all Bridgeport alloys. To 
get your test samples and full technical 
information, call your nearest Bridgeport 
Sales Office. Or write us direct. Dept. 3503 
Nironze 635 is presently available as rod 
or wire, supplied in the solution-treated, 
solution-treated and drawn, and solution- 
treated, drawn and aged. 


MECHANICAL PROPERTIES 


(Nominal) 
Tensile Yield 


Strength Strength 
Condition psi psi 


NIRONZE 
PHYSICAL 
PROPERTIES 


Contrac- 
Elongation of 
% (40) % 





12,000 50 
70,000 12 
62,000 18 
90,000 12 
65,000 15 
97,000 17 


Solution-Treated 40,000 
Solution-Treated, Aged 88,000 
S.T. Drawn 50% 65,000 
S.T. Drawn 50%, Aged 100,000 
S.T. Drawn 80% 70,000 
S.T. Drawn 80%, Aged 103,000 


Density 0.320 Ib/in.3 


SZRIBA~ if 


BSSRER | BS 


similar to copper 
8.9 x 10—6/°F 
... -1990°F 


Color Red..... 


Thermal Expansion 


COMPARATIVE RATINGS OF NIRONZE 635 vs STANDARD SILICON BRONZES 


Physical Properties Fabrication Properties Mechanical Properties 
Electrical Melting Machin- Anneal- 
Conductivity Point Cold _— ability ing Tensile 
(Annealed) liquidus Density Work- Rating Temp. Strength 
% IACS °F Ib/in.2 ability % i psi 


Melting Point 


Nominal Composition 
Copper 
Nickel .. 
Silicon 
Total 


97.5% | 

1.9% | 

0.6% | 
. 100.0% 





*850-900 


0.320 Excellent *°30 
0.308 Excellent 30 


100,000 
108,000 


*35 1990 


Electrical Conductivity, % IACS 
7 1880 


Cold-drawn and aged 
Cold-drawn 


ULE 
“lf 


9 1940 0.316 Excellent 30 


®The term “Nironze” is a registered trade-mark “t the Bridgeport Brass Company 
real BRIDGEPORT BRASS COMPANY 


Bedgepprt Bridgeport 2, Connecticut + Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Zirconium 


*Drawn and aged **Aging temperature 


For more information, turn to Reader Service card, circle No. 358 





For more information, turn to Reader Service card, circle No. 324 


PUT YOUR PROFIT IN YOUR POCKET 


(Se eae enenmERME SS ah A VT TERM 
Ey with ADVANCE puctite tron Castings! 


Ductile iron castings—designed 
right, cast right, made the Advance 
way—will save your profits time 
after time. 

In a host of applications ductile 
iron offers advantages of steel with 
all the process savings of cast iron. 
And remember, Advance castings 
are guaranteed to satisfy or cost 
you nothing! 

The Advance guarantee is backed 
by unique production controls and 
highly developed state-of-foundry- 
arts which practically eliminate re- 
jections to keep costs down and 
quality up, up, up. 

Castings up to 80,000 pounds... 
delivered on schedule. 














tHe ADVANCE rounpry company... makers of Slane metal 


107 SEMINARY AVENUE., DAYTON, OHIO 





when it’s a 


‘ | ULTRA-LOW TEMPERATURE CABINETS 
QUESTION of © seal 


| GASKETS 
PACKINGS 


. the ANSWER 
NN : 
: will be found 
at AUBURN... 
We fabricate 
Td for 


MICHELE @ Research Seven Revco cabinets, both chest and 
upright styles, are available. Capacities 

Storage range from 1.5 to 6 cu. ft. in chests and 
Seasoning to 22 cu. ft. in uprights. Units provide 
; temperatures to —140° F. control- 
Leather + Asbestos - Nylon « Vinyl + Teflon * Silicone Rubber » Neoprene + Rubbe: Testing lable within + 1°. Optional accessories 


_ 
Cork + Fibre * Compositions + Phenolics + Cloth « Felt * Paper * Cardboard + Plastics 
Brass * Stee! + Copper * Aluminum + Kel-F + Viton A+ Mylar + Other Special Materials 


Send specifications or blueprints for prompt 
quotations and recommendations. No obligation, 


THE AUBURN MANUFACTURING Co. B3e> 


301 Stack St., Middletown, Conn. 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, t!.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N.J.; 
Atlanta, Ga,; Memphis, Tenn.; St. Louis, Mo.; Washington, D. C, 


For more information, turn to Reader Service card, circle No. 349 
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are offered. Immediate delivery on 
all units. 

For your FREE copy of the helpful 
folder, “Selecting a low temperature 
cabinet,” write Revco, MDE-50. 


Industrial Products Div.. 


i a — A Ore 


elt Tait. 


gan 


1-3 0dlale Mm Maclalel-M lai at-tialel-le-talelaiectialet ink Kt.) 


more information, turn to Reader Service card, circle No. 412 





Here’s a time-and-money saving suggestion: When your 
design problem involves stainless steel castings, take a 
tip from engineers everywhere and keep quality 
high in your engineering thinking. 


And for good reason. 


The same quality that is manufactured in Dodge ductile 
iron, carbon, and low alloy castings is available to you 
in stainless steel castings. too. 


For better customer service, we've added a host of new 
facilities to produce quality stainless steel castings. 
This is part of our “look ahead” expansion program that 
anticipates your needs for quality foundry and machine 
shop products. 


Perhaps the castings shown on this page will serve to 
an idea of how Dodge can be of assistance for 
your stainless steel casting needs. We'd be happy to 
quote on your r i . Good thought: Why not 
let us do it today ? 


DODGE STEEL COMPANY 


6501 S$ i 
tate Road+ Philadelphia 35, Pa.+DEvonshire 2-2200 


For more informati 
ation, turn to Read 
ler Service card, cir 
, Circle No. 385 
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COLMONOY* MODEL D 


SPRAY WELDER 


The Latest Refinement in 
Hard-Surfacing Equipment 


Cut hard surfacing application costs and material 
waste with the fast-working, efficient Model D 
Spraywelder. It sprays over 12 pounds per hour, 
is up to 95% efficient. Constant development pro- 
duced this new model, again proving the Spray- 
welder to be the one best tool of its kind. It’s 
lighter and simpler to work than ever before, and 
has a large 15-lb. capacity hopper with a powder 
level indicator. 

The Colmonoy Spraywelder produces smooth 
overlays of Colmonoy alloys that are fused to the 
base metal to form solid, welded wear resistant 
overlays that are easily finished, and wear up to 
forty times longer than hardened steel. 


Write for the new 
Model D Spraywelder 
Catalog & Price List 





HARD-SURFACING AND BRAZING ALLOYS 


WALL COLMONOY 


19345 John R Street * Detroit 3, Michigan 


BIRMINGHAM BUFFALO CHICAGO HOUSTON LOS ANGELES 
MORRISVELE PA New yYorR® PITTSBURGH MONTREAL GREAT BRITAIN 





For more information, turn to Reader Service card, circle No. 387 
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For more information, turn to Reader Service card, circle No. 425 


PLASTIC EXTRUSIONS 


CRANE engineers solve intricate design problems and 
cut costs on precision extrusions — rigid or flexible — 
in a wide range of thermoplastics. CRANE in-plant 
material compounding and tooling save time and money. 
Write for brochure showing how CRANE plastic extru- 
sions — custom-made or from stock dies — have been 
serving production manufacturers for fifteen years. 


r~~ 
CRANE PLASTICS, we. 


503 HUTTON PLACE 
COLUMBUS 15, OHIO 


Find out how CRANE can help solve YOUR 
problems. Send prints or specifications. 


YOURS FOR 
THE ASKING 


PERFORATING 


SLITTING °° 


‘ 
oe «oe 


TO HELP 
SOLVE YOUR 
DESIGN 
PROBLEMS 


IN SHEETS and ROLLS UP TO 72” WIDE 


Whatever your perforating needs, PERFORATING 
INDUSTRIES has the specialized equipment and 


know-how to handle the job. Rely on us 
if you’re looking for quality workman- 
T ship, prompt delivery, and fair pricing. 
Perforating industries, inc. 
605 Commerce Rd., Linden, N. J., Wabash 5-0350 


Write today for our FREE catalog 


For more information, turn to Reader Service card, circle No. 437 





stainless steel 


No other metal has the strength, beauty and 
versatile qualities that serve you so well today 
and promise so much for tomorrow. 


There is nothing like 
stainless steel for 
THE AUTOMOTIVE INDUSTRY 


McLouth Steel Corporation, 
Detroit 17, Michigan 


Manufacturers of high quality Look for the STEELMARK 
Stainless and Carbon Steels on the products you buy. 


VMICLOUTH STAINLESS STEEL 


For more information, turn to Reader Service card, circle No. 413 
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RITCO) FORGINGS 


... their economy alone 
merits your 
design consideration! 


Demonstrated savings in costly machining and assembly 
time alone make Ritco Forgings the logical choice for many 
product designers and engineers. Several other features 
make their application even more advantageous. Forged-in 
toughness is one. Their dense, fibrous structure and con- 
trolled grain flow concentrate extra strength and impact 
resistance at points of greatest shock and stress. Consider, 
too, that Ritco “Bright Finish” Forgings are made to close- 
tolerance specifications with smooth, flaw-free surfaces to 
eliminate any additional finishing operations. All things 
considered, it will pay you to write Ritco Forgings into your 
specifications. Send us your blueprints for estimates at no 
obligation. 


Ritco also offers complete machining 
facilities and makes Special Fasteners 
and Upsets of ferrous and non-ferrous 
metals. What are your requirements? 





RHODE ISLAND TOOL COMPANY 


Member Drop Forging Association 
154 WEST RIVER STREET ° PROVIDENCE 1, R. I. 


For more information, turn to Reader Service card, circle No. 370 
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For more information, turn to Reader Service card, circle No. 320 


investigate 
this new 


STAR 
POROUS 
CERAMIC BODY 


@ Here’s a new, unusual ceramic composi- 
tion having low thermal expansion and a 
uniform distribution of relatively large 
pores. Designed for rapid filtering of either 
gases or liquids to remove solid or liquid 
macro particles, STAR CAPILAIN presents a 
strong “pull” or capillary effect upon 
liquids which come in contact with, and 
wet it. A new technical data sheet gives 
complete details and engineering data. 
May we send you a copy? 


a -)~) =) la 
HIGH FREQUENCY INDUCTION 


HEATING EQUIPMENT 


Hardening * Annealing * Soldering 
Brazing * Zone Refining * Crystal Growing 


ELECTRONIC TUBE GENERATORS: 
1 kw; 2’. kw; 5 kw; 10 kw; 
20 kw; 30 kw; 50 kw; 

75 kw; 100 kw. 


SPARK GAP CONVERTERS: 
2 kw; 4 kw; 712 kw; 
15 kw; 30 kw. 


WRITE FOR THE NEW LEPEL _ 
CATALOG 36 illustrated pages 


y 


E / 


of valuable information 


HIGH FREQUENCY 


4 
Laval 
hee LOT EF LABORATORIES, INC. 


55th ST. & 37th AVE., WOODSIDE 77, WN. Y. 


For more information, turn to Reader Service card, circle No. 424 





There IS a Difference in 
STAINLESS STEEL STRIP 


..»- When “tonnage is produced on a laboratory basis” — 


At Wallingford, stainless steel strip hav- 
ing close tolerance specifications is thor- 
oughly cleaned before final inspection 
because contaminants have weight; and 
non-contact gages measure all weight 
within the throat of the measuring head. 
A sample is then taken from the coil, de- 
livered to a temperature controlled room 
and measured with a Fringecount Mi- 
crometer — interferometer, control box 
and counter — to compare the thickness 
of the sample to the wave length of a 
krypton light source. 


As the diagram at right shows, the move- 
ment of the measuring tip modulates the 
krypton light source and produces 
fringes which are detected and counted. 
This reading is then converted to thick- 
ness of the test piece. After measuring, 
the sample returns to the line; the gaging 
equipment is zeroed against the known 
thickness, and processing starts up again. 
By taking a sample from each coil, it is 
almost impossible to have an error 
caused by variation in density between 
different alloys. 


Do your suppliers measure close tolerance stainless steel strip with such exacti- 
tude? Why not purchase your stainless steel strip where tonnage is produced on 


a laboratory basis? 


Facilities for widths up to 27” — thickness down 
to .001” — extremely close tolerances maintained. 
Write for new folder on stainless steel strip. 


THE WALLINGFOR 
Frogress in Metale tor Over FE Ufears 


WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy * WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 


For more information, turn to Reader Service card, circle No. 520 
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The Most Complete Quality Line... 


from a long established, reliable, centrally located Chicago manufacturer 


CLINTON offers a full series of special 
epoxy formulations developed to meet 
the growing list of applications for this 
versatile material in almost every field 
of manufacturing—from rockets to radio 
parts. All are available in bulk quantities 

a few of the more popular com- 
pounds are listed below: 


2-C-202 High Heat Distortion, Hard, Abrasion 
Resistant Casting Compound. 

Suggested Uses: 1—Dies. 2—Jigs. 3—Fixtures where 
high heat distortion, good hardness, and abrasion 
resistance are needed, and oven-curing facilities 
are needed. It can also be used for Casting Pipe 
Fittings. 


2-C-204 Room Cure Casting Compound for Thick 
Sections. 

Suggested Usage: A Room Cure Casting Compound 
for Jigs, Fixtures, Dies, Core Boxes, etc. 


2-C-208 Casting and Sealant Compound. 

Used for small Castings which require Electrical 
Conductivity. This formula has 5,000 to 18,000 
ohms/inch resistance. 

This material can be used as a solder for electrical 
connections. 


2-C-214 Molding and Extrusion Compound. 


Suggested Uses: Injection Molding Electrical Parts, 
Pipe, and many other types of Molding applica- 
tions. This formula can also be extruded success- 
fully. 


2-C-215 Encapsulating Compound. 


Suggested Use: For encapsulating any electrical 
component to give it electrical insulating resistance. 


2-C-217 Protective Coating for Coil Wire. 


Suggested Uses: For coating electrical wires and 
coils. May also be dip-coated. 


2-C-218 Tube Sealing Compound. 

Suggested Uses: To be used as a sealing com- 
pound for sealing ends of Capacitators and Tube 
Sockets. This formula is resilient ond can be used 


where thermal expansion is a problem in Capaci- 
tators. 


2-C-243 Potting Compound. 

Suggested Uses: For potting of electrical compon- 
ents such as filter networks, audia stages, etc. This 
material is poured around the form to be potted. 


2-C-227 White Sprayable Surface Coat. 
Suggested Use: To be sprayed on the inside of a 
mold upon which a mold-release agent has been 
applied. 

lt is also used by brushing layer upon layer on 
fibre glass to build up a desired thickness, curing 
each coat as you go along. 

This can be supplied in a variety of colors. 


2-C-239 Tile Cement—Chemical Resistant Sealer 
for space between Tiles. 

Suggested Uses: To fill space between tiles in 
order that the surface will have excellent chemical 
resistance. 


2-Y-127 Concrete Floor Patching Compound. 
Suggested Use: For repairing Concrete at heavy 
wear points. 


2-€-409 Masonry Waterproofing Compound. 
Suggested Use: Waterproofing material, such as on 
basement walls, on exterior masonry surfaces, both 
for decorative purposes (when supplied in pig- 
mented form) as well as for waterproofing pur- 
poses. Cinder block wall construction may be used 
on a large scale with full protection provided by 
this liquid epoxy coating. 


2-C-236 Boat Patching and Repair Laminating 
Compound. 

Suggested Uses: As mentioned above, it can be 
used for repairing or covering wood or metal boats 
and automobile bodies. 


2-C-195 General Purpose Achesive. 
Suggested Uses: Bonding metal to metal, wood to 
wood, plastic to plastic, etc. 


2-C-199 Flexible Room-Cure Adhesive. 


Suggested Uses: For bonding flexible surfaces to 
flexible surfaces. 


Bring Us YOUR Epoxy Problems .. . 


% 
[| 


THE CLINTON COMPANY 
Pioneer ing Quakity Mntusdrial Finishes Since /928 
1228 ELSTON AVE. © CHICAGO 22, ILL. © Phone: ARmitage 6-7760 


For more information, turn to Reader Service card, circle No. 377 
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Earthmoving muscles 
from tubes of steel 


A construction site springs to life as earthmoving equip- 
ment tugs, scoops, heaves and rips away at the earth's 
skin. It's grueling work! 

That burly dozer. It's precision built! It's strong! Its 
massive blade can tear the side out of a hill. Yet, it's 
nimble, too. In spite of a crab-like figure, it can stop 
with a jolt, back off, spin, dig in and charge with the force 
of a galloping rhinoceros. 


Power is jammed into these iaachines. That's why 
they're built with the toughest, most durable materials 
in the world. For years, leading manufacturers have 
chosen USS National Seamless Mechanical Steel Tubing 
for hydraulic cylinders, tractor pins, bushings and more 
than 100 other vital parts in earthmoving, rockmoving, 
grading and all types of heavy mobile equipment. Why? 
Because National Seamless Tubing is ideal for the fabri- 
cation of machine parts subject to bruising performance 
and long wear. National Tube 

USS National Seamless Mechanical Steel Tubing is Division of 
another product from the world's largest manufacturer United States Steel 
of tubular materials. For more than 80 years, National 

. — ” Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tube has been foremost in building and industrial pipe United States Steel Supply Division 
applications. For more information, write to National United Stetes Stest Expert Company, Now Verk 
Tube Division, United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 
USS and National are registered trademarks 


For more information, turn to Reader Service card, circle No. 492 
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polished perfection 
by Spincratt 


Study the polished perfection of this 
hollow plunger, flawless in line and form — 
literally a gem in metal. 

This beautiful threaded stainless steel 
plunger is vivid proof that the old-time 

skill of the jewelry craftsman still 

prevails at Spincraft, the founder of 
industrial metal spinning. 

You, too, can benefit from this tradition of 
craftsmanship. Spincraft has the 

men, machines and know-how that can 

pay off for you in improved design 

and lower cost. Send prints now, or 

phone for a Spingineer to call. 


4125 WEST STATE STREET © MILWAUKEE 8, WIS. © Division 2-0730 


For more information, turn to Reader Service card, circle No. 419 
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For more information, turn to Reader Service card, circle No. 352 


PREPARE 


TEFLON 


SURFACES 
FOR 
BONDING 


cwin CHEM-ETCH 


The typical slick surface of Teflon* and Kel-F can be converted 
chemically so that adhesives will adhere to them with high bond 
strength. A solution called Chem-Etch has been formulated by Chem- 
giners, Inc. specifically for the preparation of Fluoropolymers for 
bonding. The part to be treated is immersed in the sodium solution 
from 5 to 60 seconds. After the application of Chem-Etch, Teflon* 
becomes brownish in color and can be bonded to itself, metals, 
plastics, glass, ceramics, or wood with various adhesives. 
*Trademark E. |. DuPont De Nemours & Co., Inc. 


WRITE TODAY FOR FURTHER INFORMATION 


. . 
chemgineers, inc. 
4570 Brazil Street, Los Angeles, California 
CHapman 5-4579 


GOLD SICON withstands 500 F. 


Gold SICON protects the grill and grill pouch of this 
attractive Quaker space heater under temperatures of over 
5J0°F., without peeling, flaking, powdering or discolor- 
ing. And it will retain its bright appearance indefinitely ! 
Do as Heil-Quaker did. Test SICON . . . up to 1000°F. for 
Sicon-Aluminum or black . . . from 500° to 650°F. in gold 
or other decorative colors. Write for Sicon brochure and 
free sample offer . . . today! DEPT. E-i 


SICON, protects and preserves—wherever there is heat. 


Si CON 4/7 emperature finish 
v MIDLAND 


For more information, turn to Reader Service card, circle No. 433 
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Bonderized and painted coil... 


a revolution in product quality and performance 


Bare aluminum enters the finishing installation and is 
cleaned, Bonderized and roll coat painted in continuous 
automated operation. Re-coiled, it’s ready for forming into 
any one of dozens of products. 

This is the most efficient, effective and economical 
method for painting aluminum. Straight-line production 
is utilized, labor and material costs are reduced, quality 
is maintained and the performance of the finish is spec- 
tacularly increased. 

Paint adhesion over the Bonderite coating is so strong 
that it permits the most severe forming operations without 
peeling or failure. 

Service life of paint over Bonderized aluminum—5 to 
10 times that on untreated aluminum—assures product 
performance and customer satisfaction. 

Aluminum, Bonderized and painted in the strip, is being 
used in huge tonnages today. Better investigate its econ- 
omy and advantages for your production. Call in the 
Parker representative now! 


Typical products formed from aluminum, 


Bonderized and painted in the strip. 


Rust Proof Company 


Parker 2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE corrosion resistant paint base e BONDERITE and BONDERLUBE aids in cold forming of metals e PARCO COMPOUND \ QUALITY 
rust resistant e PARCO LUBRITE—wear resistant for friction surfaces e TROPICAL—heavy duty maintenance paints since 1883 hh. Wy a 
/0N 


Since 1914—Leader in the field *Bonderite, Bonderized, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


For more information, turn to Reader Service card, circle No. 524 
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Now tin the bands 


of all MIDE subscribers ... 


1960 MATERIALS SELECTOR 


The year’s biggest boon to those time-pressed engineers, 
designers, and other technical men who select and specify 


engineering materials, forms and finishes! This new 
MATERIALS SELECTOR is more than 70 pages bigger 


than last year’s edition. 


All editorial pages in the MATERIALS SELECTOR are in 
data sheet form to provide you with quick comparisons of 
properties and applications of hundreds of metals; non- 
metallics; forms and shapes; and finishes and coatings. 
Keep the SELECTOR on your desk for ready reference. 


You’ll find it a real time saver. 


The MATERIALS SELECTOR is available to Materials in 
Design Engineering subscribers only. It is not sold separately. 
If you are not a subscriber and would like a SELECTOR 
for personal use, a few copies are available for those who 


subscribe now! See page one for subscription rates. 


MATERIALS IN DESIGN ENGINEERING 
A Reinhold Publication 


430 Park Avenue - New York 22, N. Y. 
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from deflector bars... to observatory domes... 


GAMBLE solves problems with WOOD! 


PROBLEM: Solid wood conveyor deflector bars were 
splitting and breaking from repeated impact of 
conveyed objects, causing downtime expense. 


SOLUTION: Gamble wood engineers developed a 
laminated hickory deflector bar—thinner and more 
resilient, yet with greater and more uniform 
strength (due to lamination and the characteristics 
of hickory). 


PROBLEM: Butler University, Indianapolis, needed 
a hemispherical dome for its J. I. Holcomb Ob- 
servatory. The material for the 360-degree-rotating 
dome had to offer maximum dimensional stability 
plus beauty in keeping with the overall design. 


SOLUTION: Gamble Brothers provided curved, 
laminated, wooden ribs for the 24-foot Observa- 
tory dome, and another giant “umbrella frame” 
for the Planetarium dome. 


Design problems like these are “all in a day’s 
work” to the wood engineers at Gamble Brothers 


—a unique organization designing and building 
a wider variety of wood products than any other 
U. S. woodworking company. Today they’re work- 
ing in three ¥ geno al areas: (1) improvement of 
present wood products (2) development of new 
wood products (3) product development in com- 
binations of wood and other materials. 


Why not present your design or component 
problem to Gamble Brothers? WOOD may be 
the answer! 


FREE booklet illustrates GAMBLE services 


This 28-page booklet de- 
scribes Gamble facilities and 
services in detail. Includes 
many photographs of unusual 
products designed, tested 
and perfected by Gamble 
Brothers. Write for your 
copy todav! Gamble Brothers, 
Inc., 4627 Allmond Ave., 
Louisville, Ky. 


If the problem involves wood, Gamble can help! 


GAMBLE BROTHERS, INC. 


4627 Allmond Avenue, Lovisville, Kentucky 


For more information, turn to Reader Service card, circle No. 328 
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For more information, turn to Reader Service card, circle No. 442 


Use B&P’s 
Experience 

When You Need 
Lightweight Design 
and Fabrication 


Because of strict weight limitation requirements and because 
of the superior properties of Magnesium-thorium alloys at ele- 
vated temperatures almost all missile systems use Magnesium. 


For missile structures whether Magnesium, aluminum, titanium 

or the newer, more exotic metals, Brooks & Perkins is ex- 

perienced in both design and fabrication. B&P has excellent 

facilities coupled with years of light metal experience in aircraft, Write for 

satellite and missile assemblies. technical data 
and literature. 


BROOKS & PERKINS, INC. 


1916 W. FORT ST. ° DETROIT 16, MICHIGAN 


. 
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HELP KEEP 
ICE CREAM 


me alumina ceramics 


for abrasive resistant applications 


There is literally no end to the ways you can 
use Frenchtown alumina ceramics in abrasive resist- 
ant applications. For example: 

Nozzles: Sand, steam slurry, recoiless rifle, rocket, 

and particle classifiers. 


Guides: Thread, wire, rope. 


Dies: Ceramic extrusion, plastic injection molding, 
tablet pressing. 

It's cold inside Universal ——_ Model GT-23, which 
keeps ice cream and other frozen cath Sra a nag we 
whe of coldness. this pers 
the warm tures outside is a fog-free 

secdiald woonieche extrusions by G.E.I. gamed sec- 
Sass pettectiy fe tech the plom sat aac ur tae keep cold 


Pumps: Plungers, impellers, case plates, valves. 
Gages: Plug, wear plates on measuring equipment. 


Our newly designed and installed equipment per- 


mits us to offer a wide variety of shapes, sizes and 
configurations, in any quantities and at low, cost. 
Write for complete details and descriptive literature. 


lrenchtown 2onceus's 


FRENCHTOWN, NEW JERSEY 





sic kn end wneme alt cue. They S60e aay cos. erty oe 
the overall handsomeness of the cabinet. 
This is another example of a leading manufacturer 
wit his requirements for — beauty and economy 
E.I.’s uniform quality and unfailing delivery. Discuss 
ponte ty aluminum aeeds—oge part’ or. a millioa— 


ENER . 
Grr NERAL EXTRUSIONS, INC. INC 
sch 


For more information, turn to Reader Service card, circle No. 404 For more information, turn to Reader Service card, circle No. 354 
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How to Use Vulcanized Fibre for Electrical Insulation 


While all standard grades of Vulcanized 
Fibre can be used for many electrical in- 
sulating applications, the more exacting 
uses call for Spaulding’s Electrical Insula- 
tion Grade — Armite. 

Spaulding Armite is produced in thick- 
nesses of 1/32 inch and under with a con- 
sistently higher dielectric strength than is 
available in other grades of fibre. 

Special technical control of the manu- 
facture of Armite makes it possible to 
combine this higher electrical quality with 
exceptional durability and forming quali- 
ties. Thus, Armite is particularly well 
suited for a wide range of both electrical 
and mechanical applications. 

These uses include formed armature 
bonnets to insulate the windings from lead 
wires to the commutator, as well as for 
slot cell insulation in small armatures. In- 
dustry has also found extensive use for 
Armite in small, fractional horsepower 
motors. Here it is used in formed top 
sticks or wedges to insulate and anchor 
wires securely in the slots. 

In “Barrier Insulation,” the term used 
by Underwriters Laboratories for electrical 
insulation between live metal parts and 
adjacent live or ground metal parts, Armite 
finds one of its broadest applications. In 
this use, Armite insulators line the metal 
housing of electrical devices where space 
by itself is insufficient to provide gap 
insulation. 

These Armite liners or “barriers” can be 
designed to accommodate almost any 
straight line contour. In .015” or .020” 
gauge Armite, fold lines are established 
economically by creasing in a punch press 
operation. 

In thicker Armite, such as the more 
commonly used 1/32”, score lines are 
punched in a fast punch press operation. 
This permits folding to fit neatly inside 
the housing box. Whether creased or 
scored, Spaulding ships these parts flat and 
ready to be formed easily by hand for 


insertion. 


by Earl . 








Pe See a 


For barrier insulation as switch box liner, 
Armite is creaséd in punching operation for 
rapid hand forming. 


In these, as in a vast range of other 
applications, Spaulding Armite makes 
it possible to design and execute fin- 
ished assemblies of assured electrical 
qualities without sacrificing economy. 


1 Russell. Chief Engineer, Spaulding Fibre Company, Inc. 





For barrier insulation as removable terminal 
cover scored and formed, Armite is held in 
shape with eyelets and in place with indent 
at bose. 


Armite’s superior dielectric properties, 
coupled with good forming and struc- 
tural stiffness, have made it the tradi- 
tional choice of designers throughout 
the electrical industry. 


SENT FOR YOURS YET? 


SPAULDING’S FREE NEW REFERENCE BOOK 
DEVOTED EXCLUSIVELY TO 
ENGINEERING DATA ON VULCANIZED FIBRE 


SPAULDING FIBRE COMPANY, INC. 


354 Wheeler Street 
Tonawanda, New York 


Please bring my engineering file up to date by sending a free copy of 


Spaulding’s “Vulcanized Fibre Engineering Data.” 


Address 


Visit Spaulding Booth 1016 Design Engineering Show 


For more information, turn to Reader Service card, circle No. 336 
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The Materials Barrier 
is Growing—How Do We 
Break Through? 


We are up against a serious materials 
barrier. Despite the Government’s sizable ex- 
penditures on materials research (estimated at 
from 300 to 500 million dollars annually), impor- 
tant defense, atomic energy and space programs 
are still being held up because the presently 
available materials are not adequate to meet the 
severe temperature, pressure, radiation, corro- 
sion and stress conditions of our advanced 
technology. 


Top committee has tackled problem 

The existence of this materials barrier has 
been well recognized for some time now. But the 
reasons why it exists and what should be done 
about it have not until recently received the 
serious study the problem demanded. 

About a year ago a special Committee on 
Scope and Conduct of Materials Research was 
set up by the National Academy of Sciences- 
National Research Council to appraise the total 
materials research picture. The committee, com- 
posed of prominent materials men from the fields 
of Government, industry and education, have 
now issued their report. 


Present research falis short two ways 

The title of the report, “More Effective 
Organization and Administration of Materials 
Research and Development for National Secur- 
ity,” points up what we think are the two major 
deficiencies in our national materials develop- 
ment effort: 

First, there is insufficient coordination in 
planning the vast number of research projects 
being sponsored by various Defense agencies. As 
the report indicates, there are more than 20 dif- 
ferent offices which can approve materials re- 
search and development contracts; and several 
of these have a number of subdivisions with the 
authority to make contracts. 


More centralization is needed 

Although some forward steps have been 
taken, such as the establishment of the Materials 
Coordinating Committee now operating in the 
Pentagon, there is clearly further need for 
strengthening liaison and coordination among 
and within agencies to avoid overlap and dupli- 
cation of effort. To achieve this, the “scope” 
committee has recommended that definite steps 
be taken within each agency to gain greater cen- 
tralization of responsibility for research. 

The second, and perhaps a more serious, 
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deficiency in our materials development effort 
has been the relatively small emphasis placed on 
solving long range problems, and the reluctance 
to undertake materials research programs as 
end-object programs in their own right. This 
reluctance has stemmed from the lack of centrali- 
zation of materials research, mentioned earlier, 
as well as the reliance on “crash” programs to 
meet the urgent demands for materials for spe- 
cific products and equipment. 

Thus, at least one-half of our materials 
development effort has been subordinated to end- 
item projects. It is true that in most cases 
“crash” programs have been the only way to get 
the job done. However, the “scope” committee 
reports that the effectiveness of this approach is 
rapidly diminishing. In fact, while short-term 
problems are being solved, the materials barrier 
is growing higher. 

Broader, earlier attacks must be made 

So, if we are to successfully reduce the 
materials barrier, larger, broader and more basic 
materials programs must be initiated well in 
advance of anticipated needs. The committee 
recommends a number of steps. Among these 
are 1) assigning to an agency in the Executive 
Office of the President the responsibility of see- 
ing to it that broad materials problems of gen- 
eral interest are attacked by the various Govern 
ment agencies on a coordinated basis, and 2) 
provide for centralized funding from regular 
appropriations for development of new and 
improved materials with broad application. 

The report contains other recommendations 
of far-reaching importance that we cannot go 
into here. It is an important document and 
deserves the careful reading of all those con- 
cerned with the development and use of engi- 
neering materials. 





CELANESE 
MATERIALS 
REVIEW 


CELANESE 


TECHNICAL 


SERVICE 


How to put more experts on your team without extra cost 


Celanese has the technical experts who can help you get the most out of plastic materials at any stage from design 
to final product testing. Here’s a rundown on the technical services Celanese can provide with respect to molding. 


DESIGN CONSULTATION 


In the final stages of a design, you can call on Technical 
Service to review the design from the standpoint of molding 
technology. At this point it is possible to forestall problems of 
moldability and strengthen critical points by simpie means 
such as changing a rad.u3— without affecting basic design. 


ASSISTANCE WITH MOLD DESIGN 


Celanese Technical Service is prepared to review mold de- 
signs and offer recommendations. This includes mold cooling, 
gate location, sizes of gates and runners, etc. It's surprising 
how much a slight variation from optimum in mold design can 
affect the quality of the molded piece. Form retention, surface 
quality, freedom from warping and sinks, demand a precise 
knowledge of the geometries involved as well as of the 
materials. 


MATERIAL SELECTION 


Literally dozens of basic formulations of the Celanese plastics 
exist, and new formulations are possible to meet the needs of 
molders. They vary in melt index, flow temperatures, molding 
properties, and end-use properties. Often, formulations are 


RUGGED, 
ECONOMICAL 
MOLDINGS 
ARE MADE OF 
CELANESE 
FORTIFLEX 


available for special needs, such as flame retardant or light 
stabilized properties. Here Celanese technical assistance is 
invaluable in coming up with formulation recommendations 
that will be most suitable for your product. 


EQUIPMENT AND ITS ADAPTATION 


Celanese Technical Service will be glad to discuss your equip- 
ment requirements or needed modifications. For example, ycu 
may benefit from their knowledge of auxiliary molding equip- 
ment, or cooling processes, or the details of molding machinery. 


PILOT MOLDING SUPERVISION 
Celanese technical experts will help you supervise the first run 
of material. If material difficulties arise at the molding trials, 
they will make suggestions for changes and cooperate with 
you on additional trials. If you desire, they will send samples 
of the molded parts to Celanese Service Laboratories for evalu- 
ation. 


This service is available to you now. It can help you avoid 
pitfalls and save you time and money. For further information, 
check the coupon. 





SEND FOR THE NEW FORTIFLEX DESIGN 
BROCHURE. Gives detailed property and ap- 
plication data on Fortiflex and many sugges- 
tions for its use in industrial design. Shows 
Fortiflex Plastic used to make injection mold- 
ings, blow moldings, high-tensile filaments. 
Write today! Celanese® Fortiflex® Forticel® 
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1 ceanese PLASTICS COMPANY, a Division of Celanese Corporation 

of America, Dept. 102-E, 744 Broad St., Newark 2, N. J. 

In Canada: Canadian Chemical Company, Limited, Montreal, Toronto, Vancouver 

Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., N. Y. 16 


[) Please send me “Designing with Fortiflex” 
C) Please get in touch with me regarding Technical Service 


Name 
Title Company. 
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PLASTICS and RESINS 


For more information, turn to Reader Service card, circle No. 502 
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Graph-Air 
steel reduces 
distortion 


.air hardens as much as 400° 
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air-hardening tool steels! 


You can simplify heat controls and reduce distortion 
in your heat-treated parts. Graph-Air® hardens at 
1450°F.—as much as 400° below temperatures required 
for other air-hardening tool steels. And these lower 
temperatures also cut scaling and decarburization. 


Graph-Air machines easier too, because of the free 
graphite in its structure. And because it contains dia- 
mond hard carbides throughout, it lasts and lasts— 
as much as three times as long as other tool steels. 
What's more, with its built-in stability, Graph-Air 
holds its accuracy better. It’s one of the family of 
Timken graphitic tool steels, the most stable made. 

If you’re making intricate sections, you'll appreciate 
the reduced distortion of Graph-Air. It’s ideal for 
blanking dies that must take a lot of punishment. 


When you buy Timken steel you get... 1) Quality that’s 
uniform from heat to heat, bar to bar, order to order. 
2) Service from the experts in specialty steels. 3) Over 40 
years experience in solving tough steel problems. 

For high quality tool steel that air hardens at lowest 
temperature, be sure to specify Timken Graph-Air 
steel. Available in solid and hollow bar sizes. The 
Timken Roller Bearing Company, Steel and Tube 


; ake, coe TI M K E N . 
Fine 
Alloy 


“TIMROSCO”, 
Makers of Ta- 
pered Roller Bear- 
ings, Fine Alloy 
Steel and Remov- 
able Rock Bits. 


TIMKEN GRAPHITIC STEELS ARE CARRIED IN STOCK BY 9 DISTRIBUTORS WITH 47 WAREHOUSES IN 39 CITIES IN THE UNITED STATES AND CANADA 


For more information, turn to Reader Service card, circle No. 427 








